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(54) PREPARATION OF POLYNUCLEOTIDE ARRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a polynucleotide 
array on a substrate by comparing an actual pattern with a 
target pattern of a spot including the polynucleotide. 
SOLUTION: The target pattern is allowed to take a 
sufficient time so that a spot deposited by a system, or a 
target pattern or a desired pattern in dried and formed into 
an actual dry spot pattern. After that, the actual pattern is 
observed. That is to say, at least one characteristic 
(presence of a dry spot in a specified position) out of the 
actual patterns is, e.g. decided by obtaining the substrate 
image with the practical dry spot. The actual pattern and 
the target pattern are thus compared. The decided 
characteristics of the actual pattern are compared with the 
characteristics of the corresponding target pattern. It is 
compared that (for example, the actual presence/ absence 
of the dry spot in a specified position is compared with the 
target position). 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the approach of manufacturing a polynucleotide array on a substrate, operate (a) 
polynucleotide deposition system, carry out the deposit of the array of the fluid globule which 
contains a polynucleotide on said substrate, and if it dries The step which offers the target pattern 
of the spot containing a polynucleotide, (b) The step make go through sufficient time amount for the 
globule which carried out the deposit to dry, and it is made for the desiccation spot of a actual 
pattern to produce by said system, (c) — the step which observes said actual pattern, and (d) — 
the approach containing the step which compares said actual pattern with said target pattern of the 
spot containing a polynucleotide. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an array (arrays), this invention is divided and relates to 
polynucleotide arrays, such as a DNA array which is useful in a diagnosis, screening, gene 
expression analysis, and other applications. 
[0002] 

[Description of the Prior Art] By the way, polynucleotide arrays (a DNA array or RNA array) have 
known, for example, are used as a tool for a diagnosis or screening. The field (called a spot or a 
feature) which consists of a polynucleotide of a usually different sequence (sequence) arranged so 
that predetermined structure may be made on a substrate is included in such an array. When such 
an array is exposed to a certain sample, it shows a certain observed joint pattern. This joint pattern 
can be detected by the label (it being (like a fluorescence compound)) which suits ail the 
polynucleotide targets for example, in a sample (for example, DNA) performing label attachment 
(labeling), and observing the fluorescence pattern in an array to accuracy. When the polynucleotide 
from which a sequence differs assumes that it is what carried out the deposit correctly according to 
predetermined structure, the joint pattern observed will express existence of one or more 
polynucleotide components and/or concentration of a sample. 

[0003] What (fabricate) is manufactured using the deposition (deposition, deposition) of the 
biopolymer acquired beforehand, using a living body Uchihara location synthesis method (inch situ 
synthesis method) is possible for a biopolymer array. The approach for compounding the 
polynucleotide (dividing DNA) of a publication to the reference quoted by the approach for 
compounding the peptide array of a publication to U.S. Pat. No. 5,449,754 and the list by WO 98/No. 
41,531 and them is included in a living body Uchihara location synthesis method. Such a living body 
Uchihara location synthesis method is the substrate front face () which carried out the deposit of 
the globule of a protection monomer on the position on the (a) substrate, and was activated 
appropriately fundamentally. Or protection discharge of the monomer by which was combined with 
the protection discharge monomer which carried out the deposit beforehand, and the (link); (b) 
deposit was carried out is carried out. then, the thing which it enables it to react with the protection 
monomer by which the deposit was carried out, and is done for the deposit of another monomer for; 
(c) association — since — it is possible to regard it as the repeat (iteration) of the sequence 
(sequence) which carries out the deposit of the becoming globule. Since it enables it to have the 
biopolymer sequence of the request from which the field where the completed arrays differ differs, 
the deposit of the monomer which is different among [ any ] one repeat to the field to which it 
differs on a substrate can be carried out. One or more additional medium steps, such as an oxidation 
step and a washing step, may be needed for every repeat. Fundamentally, these deposition 
approaches include carrying out the deposit of the biopolymer to the position on the substrate 
activated proper so that a biopolymer can be made to connect. By making the field to which 
substrates differ carry out the deposit of the biopolymer from which a sequence differs, it is 
possible to obtain the completed array. It is also possible to use washing or other additional steps. 
[0004] In a polynucleotide, division, all oligomer, or the deposition technical field of DNA like cDNA, 
known typical technique is filling up one, more globule dispensers, or the open capillary tubes of a 
pin, such as a head, with a little DNA solution, and contacting a pin or a capillary tube on a substrate 
front face. Such technique is indicated by U.S. Pat. No. 5,807,522. If a fluid contacts a front face, it 
will transfer to some fluids. A pin or a capillary tube must be washed before taking up DNA of the 
next type for carrying out a spot (spot) on an array. This process is repeated about the sequence 
from which many differ, and a desired array is manufactured eventually. Or it is possible to fill up the 
globule dispenser of the gestalt of an ink jet head with DNA, and to inject to a substrate again, such 
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a technique — the PCT disclosure official report WO 95/No. 25,1 1 6 and WO 98/No. 41 ,531 ~ and - 
- in addition, there is a publication. This approach has the advantage of non-contact deposition 
(non-contact deposition). Pipet type positive displacement pumps (pipetting and positive 
displacement pumps), such as Biodot equipment (Biodot equipment) (available from Bio-Dot inc. of 
U.S. California Irvine), are contained in the approach of further others. 

[0005] In an array fabrication, although the amounts of DNA available to an array are very few. they 
are usually expensive. The amounts of a sample available in a test are also usually very few, 
therefore it is desirable to test the same sample simultaneously to the probe with which a large 
number on an array differ. A large number of these conditions are very small, and they need the 
activity of the array equipped with the spot with dense spacing. In such an array, it becomes 
important that a spot exists actually, to be arranged at accuracy so that a desired pattern may be 
made, that it is right size, and that coating of the DNA is carried out to homogeneity into a spot. 
[0006] Next, it is useful that an array can be manufactured so that a spot error can be detected 
easily. Furthermore, when an error exists, in a certain mode, it is useful for quantification of an error 
to be possible (as [ enable / for example, / it / it / to compensate an error, while using an array ]). 
Furthermore, it is clear following the deposit of a globule, and it is still more useful if the detection 
and/or the quantification of an error which may be produced are possible. 
[0007] 

[Means for Solving the Problem] This invention understands that a spot location error or other spot 
errors may arise according to many factors. For example, the globule dispenser location to a 
substrate expected may displace slightly because of a manufacturing tolerance (manufacturing 
tolerances) or an oscillation during globule distribution. Moreover, the globule of the average which 
one or more dispensers produce malfunction at a certain stage in the life time, and distribute shifts 
and is small, or it is no longer distributed at all. Furthermore, in this invention, even if a globule 
carries out a deposit to a target location correctly, before getting dry thoroughly, probably it is also 
fully understood an oscillation and that it may move from a target location for fluctuation of the 
hydrophobicity on ** and the front face of a substrate and other factors. Therefore, by the 
approach of evaluating the globule location just behind a deposit, the actual last location of the dry 
spot may be undetectable. Furthermore, in this invention, it is also fully recognized that it may be 
said that an operator cannot provide with the gestalt of the solution of which a polynucleotide 
(especially DNA) is required. Moreover, probably, another analysis step is needed, in order that the 
technique occasionally may not die well and may usually check a success, since it is various when a 
polynucleotide is made by magnification reactions (the well-known PGR amplifying method etc.). An 
activity of only the approach of observing the location of the globule just behind a deposit will not 
acquire such an operator or the indication of failure for a reaction simple. 

[0009] Therefore, this invention offers the approach of manufacturing a polynucleotide array on a 
substrate. In this approach, if it dries, in order to offer the desiccation spot of the polynucleotide 
content which makes a certain target pattern, it includes carrying out the deposit of the fluid globule 
containing the polynucleotide of a certain array on a substrate. The device or equipment of 
arbitration which can be used in order to carry out the deposit of the globule to one array is able to 
use as a deposition system for attaining this object. Therefore, a target pattern is the target pattern 
or a desired pattern. Sufficient time amount is made to pass so that the globule by which the 
deposit was carried out may dry and the actual dry spot pattern may be produced by the system. 
Then, a actual pattern is observed, namely, at least one actual properties (existence of the 
desiccation spot in a specific location etc.) of a pattern — for example, it is determined by acquiring 
the image of a substrate equipped with the dry actual spot. The comparison of a actual pattern and 
a target pattern is performed. What the property that the actual pattern was determined is 
compared with the property of a corresponding target pattern for by this (for example, the actual 
existence of the desiccation spot in a specific location is compared with a target location) is 
referred to. The signal which displays a comparison result may be generated. It can divide to a 
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target pattern and a actual pattern, and the target location of the spot containing a desiccation spot 
location or a dimension, and a polynucleotide possible including a target location and a dimension 
and actual from an image to a pattern comparison or the comparison with a dimension can be 
included in them. 

[0010] Each different polynucleotide contains typically the part which has a fluid globule at least. 
One or more polynucleotide fluids may also contain ****. Existence of sufficient quantity of a salt 
strengthens IMEJINGU of a polynucleotide. That is, when a salt exists, discernment of the existence 
of the polynucleotide in a desiccation spot is easy. If a salt especially exists when a polynucleotide 
is DNA, the check of an error (it was said that DNA resulting from failure for an operator or a 
reaction is absent) of a potential polynucleotide fluid will become easy. It can also consider as six 
nucleotides or die length often pieces at least, or a polynucleotide can also be considered as 100 
nucleotides or die length of 1 ,000 pieces at least. Also containing the backbone (backbone) of 
composition which can also set a polynucleotide to RNA and DNA (for example, cDNA). or is 
described below, and the possible thing included for a double strand polynucleotide although it 
becomes a single strand typically on the other hand are possible. It is possible to carry out imaging 
(imaging) of any one of many properties of a desiccation spot during image prehension, for example, 
the method of using the light or other light — the light-scattering property of a desiccation spot — 
imaging **♦* — ** things are also made — or the fluorescence property of a desiccation spot — 
imaging **** — things are also made. 

[001 1] In typical actuation, a deposition system is operated so that two or more polynucleotide 
arrays may be manufactured on a different substrate or the same substrate. In case 1 time or more 
comparison results about a certain array exceed predetermined tolerance, storing the error message 
relevant to the array also means this invention again. If an error message (called "error data'O may 
only be a certain error (for example, it was said that error is in positioning of specific spot) display, it 
may include the display (for example, actual location of the spot which has an error in positioning) of 
the magnitude of an error. This error message may be used by many approaches. For example, it is 
possible to eliminate a related array using it. In this way, a low error rate is maintained in the array 
eventually supplied to an end user. It is possible to write an error message in a certain medium, and 
to associate the medium and array physically. In an alternative, it is only the identifier of a related 
array which can be supplied to an end user. This writes an error identifier in a certain medium (in 
alphabetic character [ human being and/or a machine ] which can be read), and operation of it is 
attained by associating the medium and array physically. An identifier can also be memorized in 
memory with a corresponding error message. In this way, it enables the user of an array to search 
an error message from memory later using the identifier written in the medium relevant to an array. 
As an addition or a thing which should become instead of, an error situation is displayed that 1 time 
or more comparison results about a certain array exceed predetermined tolerance further at this 
approach, actuation of the point of a deposition system stops automatically, and it is possible visible 
or to include to generate audible alarm. It becomes possible to avoid the duplicate beyond it of the 
array which the examination and the correction of the source of an error by the operator were 
attained by this, and had a nonpermissible error. It also becomes possible to correct the error of at 
least some types in the already manufactured array by this as an addition or a thing which should 
become instead of (for example, when a predetermined aeropulse cannot be injected or an injection 
mistake is produced, it becomes possible using another aeropulse to carry out the deposit of the 
globule correctly). 

[0012] When the fluid distribution head is equipped with two or more globules dispenser and two or 
more error messages occur (the same array or a different array), it is also possible to include to 
evaluate whether a cause is in the still more nearly same globule dispenser in this approach. If it 
becomes clear by this assessment result that a cause may be in the same globule dispenser, it is 
possible to generate a visible operator alarm (as [ set / it / on CRT ]) or audible operator alarm (for 
it to be (like synthesized speech)) including the display of the globule dispenser used as a cause. 
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This display can be considered as the direct presentation (for example, the form of the physical 
location of the globule dispenser used as a cause is taken) of the globule dispenser used as a cause. 
An operator can confirm whether to be that the solution beforehand chosen so that it might 
evaluate whether the head needs exchange, using this information or might be distributed by that 
dispenser has an error (for example, there is possibility that a polynucleotide is absent since the 
concentration of a polynucleotide is considerably wrong). As an alternative, this display is possible 
also for considering by [ suggestive ] that it is chosen beforehand and the possibility of an error is in 
a solution as an indirect display so that it may be distributed by the dispenser. 
[0013] When the distribution head is equipped with two or more globules dispenser and the control 
processor is contained in the deposition system, a control processor can order restoration of a 
dispenser so that a certain pattern with which it fills up with the same fluid as a part of dispenser 
[ at least ] may be made. For example, it is possible to fill up the same fluid with two or six for every 
dispenser set of the head equipped with the one-set dispenser [ two or more sets ]. In this 
situation, if two or more error situation occurs, a control processor compares the pattern of an 
error message with the restoration pattern of a dispenser. A processor can evaluate in any of an 
error of the fluid with which the error message contains one or more globule dispensers, and a 
polynucleotide a cause is based on this. For example, although an error is repeated by the processor 
from the same globule dispenser of a certain set filled up with the same fluid, when being judged 
with it being errorless from other dispensers which constitute the set. this can be interpreted as 
what shows that the potential error of the globule dispenser which takes the form of malfunction of 
a specific globule dispenser exists. When an error is repeated from all the configuration dispensers 
of a certain set filled up with the same fluid on the other hand, this can be interpreted as what 
shows that a potential error exists to a fluid (for example, the polynucleotide of expected 
concentration is not contained). 

[0014] When what (that is, doubtful) a cause may be in the globule dispenser with same two or more 
globules dispenser head becomes clear by assessment of two or more error messages, changing the 
initial deposition pattern (for example, formulated or accessed by the control processor) from a head 
is included in this approach so that a doubtful globule dispenser may not be used. Nevertheless, it is 
possible to obtain a target array pattern by carrying out deposition before demanded by the doubtful 
dispenser using another dispenser in the head at any rate at the time of the same pass to the 
substrate to which the doubtful dispenser probably carried out the deposit of the globule, or another 
pass. 

[0015] This invention offers still the equipment that can perform one of the arbitration of the 
approach of this invention. In one of the embodiments, a polynucleotide deposition system like 
previous statement is contained in the equipment of this invention for manufacturing the array of a 
polynucleotide on a substrate. A imaging system is formed in order to catch the image of a actual 
pattern. It is possible for the system of the arbitration which can offer the space information about 
the location or other properties (it is (like size)) of a globule (any of dryness or a liquid condition 
which are decided by whether it is wanted is to use which in this invention?) to be included in a 
imaging system. A processor controls a deposition system, carries out the deposit of the globule 
which makes an array, dries a globule, and makes a imaging system catch the image of a actual 
pattern after the passage of time predetermined [ for producing a actual pattern ]. A processor 
performs the comparison of a actual pattern and a target pattern. It is possible for the head which 
equips a deposition system with two or more jet with each able to distribute the globule of a fluid to 
a substrate to be included. If each jet is operated with the chamber equipped with the orifice, the 
ejector which spouts a globule from an orifice is contained in it. 

[0016] A processor can be constituted so that one of the arbitration of the step which one of the 
arbitration of the approach of this invention needs for the remaining part of equipment may be 
performed. The step which a deposition system is operated [ step ] to these steps and carries out 
the deposit of the two or more polynucleotides array to them. The step which makes a imaging 
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system catch one or more images of such an array. The step which compares such an array, and a 
deposition system are operated. If the step which corrects the detected error, and two or more 
error messages arise The step which stops the following operation of a deposition system 
automatically. One of the arbitration of the step which generates one of the arbitration of an 
operator alarm with an output unit, the step which evaluates the error of the fluid containing an 
above-mentioned globule dispenser and an above-mentioned polynucleotide, and the step which 
changes an initial distribution pattern is contained. 

[0017] This invention offers the kit equipped with the substrate which supports the array of a living 
body part (biological moieties) still like a polynucleotide. The medium which supports the error data 
which describe one or more errors in an array is contained in this kit Especially a medium can be 
considered as a machine readable medium (the optics or the magnetic disk in which reading by the 
computer is possible, a tape, or other media). 

[0018] It is possible to manufacture the array of other components like a nucleotide monomer (in 
order to manufacture a polynucleotide array, it is available in an in stew (inch situ) process), or 
protein to arbitration using the equipment and the approach of this invention. Furthermore, the 
consecutiveness step (the correction by the remote user is included) of arbitration which acts on an 
error message and one or more error messages can be instead used with other means (it is (like the 
imaging means of the liquid globule which carried out the deposit)) to detect a spot location. 
However, it is desirable to use actual dry one or more actual dry IMEJI ** of a spot for this 
description from the reason of a publication. 

[0019] This invention offers the approach of manufacturing the address possible array (addressable 
array) of a biopolymer probe on a substrate according to a target array pattern in after that still 
more nearly another mode using deposition equipment. If deposition equipment is operated according 
to the target actuation pattern based on the criteria actuation parameter (nominal operating 
parameters) of equipment, it will produce the probe which forms a target array pattern on a 
substrate. Inspecting whether there is any error from a reference value (nominal value) about at 
least one operational parameter of equipment is included in this approach. This error brings a result 
using the target actuation pattern which produces the difference with a target array pattern and a 
actual deposit array pattern. ** [ detection of an error / make / it / for the difference with a target 
array pattern and a actual array pattern to decrease by drawing a different correction actuation 
pattern from a target actuation pattern based on an error, and using a correction actuation pattern ] 
For example, this approach can be applied, when [ on the same substrate ] a fewer feature (an a 
large number array and a single array at any rate) is all influenced according to the specific 
difference between a target array pattern and a actual deposit array pattern. 
[0020] It is also possible to include to operate deposition equipment according to the corrected 
actuation pattern in this approach. Furthermore, even other various chemical parts (chemical 
moieties) containing a biopolymer various type or a peptide, and a polynucleotide like DNA or RNA 
can be used for this invention in order to carry out the deposit of these. Therefore, various 
additional embodiments of this invention can be explained by transposing a biopolymer probe given 
in this description to a chemical part. A target actuation pattern can be first saved in the memory of 
deposition equipment, and can also save the corrected actuation pattern in memory by arbitration 
(for example, after the derivation or under derivation). In one of the specific configurations, in case a 
globule is distributed from the distribution head (dispensing head) which distributes the fluid globule 
containing a probe or a probe precursor (for example, monomer), and a head, at least one side of a 
distribution head and a substrate is moved to deposition equipment to another side, and the 
migration system (transport system) by which an array is manufactured is contained in it. In this 
case, actuation of a migration system is controlled by the actuation pattern. Preservation of the 
corrected actuation pattern can be carried out before operating distribution apparatus. It is possible 
to draw a correction actuation pattern as an alternative based on a detection error by correcting 
the instruction to at least one deposition equipment component based on a target actuation pattern 
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at the time of the deposition of the probe which manufactures an array. For example, although the 
instruction based on a target actuation pattern can be sent to the above-mentioned distribution 
head, the instruction is corrected based on the detected error, before driving a head actually in a 
certain way. With this configuration therefore, a correction actuation pattern is drawn working 
[ equipment ]. 

[0021] It is possible to choose at least one operational parameter from the parameter of one or 
more arbitration which will affect the actual array pattern which carried out the deposit. For 
example, the location of the component of everything [ parameter / such ] but a distribution head or 
distribution apparatus, The accuracy of the encoder used in order to detect the location of a 
distribution head or a substrate. A migration system answers a command (for example, deflection of 
the actual migration from a corresponding criteria migration shaft (nominal axis of movement)). The 
location of the location of a certain nozzle in the accuracy of the capacity to which a substrate or a 
head is moved to an expected location, or the distribution head of two or more nozzles is included. 
The orientation to other components of one component is included in the linearity location and the 
list in "the location (position)", and please care about the point that it is possible to consider as 
absolute magnitude or a relative amount (for example, location [ on the head of one distribution jet 
in a head or as opposed to jet or a substrate ]). Therefore, the orientation (in the case of an 
aeropulse. it corresponds to the orbit of an aeropulse) of a dispenser is included in the location. It is 
also possible to be also able to inspect a parameter directly (for example, thing for which migration 
of a migration system or a nozzle is inspected), and to inspect indirectly (for example, thing which 
the actual result called at the last deposition of equipment is inspected, and is compared with a 
potential result), it is also possible to be also able to carry out such an inspection during the 
fabrication of a predetermined array, or to gain from equipment from the last deposition between the 
last deposition [ say / for example, test deposition (called a "test print") or the last array deposition 
(the last array deposition etc.) ] or. 

[0022] When according to other modes of the approach of this invention a target actuation pattern 
is memorized by the memory of deposition equipment and the error from a reference value exists in 
at least one operational parameter, a correction actuation pattern will be drawn from a target 
actuation pattern, and the difference between a target array pattern and a actual array pattern will 
decrease by using a correction actuation pattern. 

[0023] This invention also offers the equipment which can be made into the thing of the type 
explained about said one of approaches in one or more modes. The sensor for detecting at least one 
operational parameter to the error from the reference value which will use the target actuation 
pattern which produces the difference with the array pattern by which the deposit was actually 
carried out to the target array pattern as one mode is contained in such equipment. This equipment 
is equipped also with the processor which will draw a different correction actuation pattern from a 
target actuation pattern based on that error if an error is detected by the sensor device, and when 
this is used for this correction actuation pattern, the difference with a target array pattern and a 
actual array pattern decreases. 

[0024] Since equipment saves a target actuation pattern, it can be equipped with the accessible 
memory by the processor again. And if an error is not detected in a processor, equipment is 
operated according to a target actuation pattern. A processor can also save a correction actuation 
pattern in memory further at arbitration. Or a processor can draw a correction actuation pattern 
again all over the deposition of the probe which manufactures an array by adding correction to the 
instruction to at least one equipment component based on a target actuation pattern as mentioned 
above based on the detected error. Equipment can be further equipped with the distribution head 
and migration system which are controlled by the processor like previous statement. Various 
parameters are the places of previous statement too. 

[0025] Equipment is equipped with the memory for memorizing the target actuation pattern based 
on the criteria actuation parameter of equipment which produces a probe so that a target array 
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pattern may be made on a substrate in other modes. This mode of equipment receives the error 
message of a type as stated above, and is equipped also with the processor which draws a 
correction actuation pattern. 

[0026] This invention offers still the computer program product that can be used for one as stated 
above or more device type. When loaded to a computer by the computer program product, a 
processor is ordered and the computer-readable storage with which the computer program which 
performs an above-mentioned step is memorized is included by it. 

[0027] According to the approach of this invention, equipment, and the kit, any one or many 
effective advantages may be offered more. For example, if an error (a spot did not carry out a 
deposit or it was called the error of a spot location) is found, a deposition system can rework an 
array into a fabrication process (for example, thing for which another jet for carrying out the deposit 
of the spot is used for the location in which the error of the form of a non-spot was found). 
Moreover, in a request, when an array error(it was called the spot-location-error or the 
concentration-error of a polynucleotide )-follows and is produced, this error can fully be identified 
with the approach and equipment of this invention, so that that existence can be compensated 
during the fabrication of an array, or an activity, the polynucleotide content solutions (buffer solution 
etc.) also containing a salt — a polynucleotide — completely — or it divides from the solution which 
hardly exists, and is distinguished easily, and assessment of existence of an error and a type is 
helped further. An array can also be manufactured so that it may become a actual array pattern 
near a target array pattern. Furthermore, this invention is comparatively reliable and does not 
require superfluous cost. 
[0028] 

[Embodiment of the Invention] In this description, unless an opposite intention is shown, the 
following vocabulary shall express the displayed property. A "biopolymer" is a polymer including one 
or the repeat unit of more molds. A biopolymer is found out in a biology system, and including 
especially a peptide or a polynucleotide, such a compound consists of amino acid, a nucleotide 
analog, or non-nucleotides. or contains these. The nucleic acid replaced by the synthetic base which 
can be participated in the hydrogen bond interaction of a Watson-Crick mold by the polynucleotide 
with which the conventional backbone was replaced by un-occurring spontaneously or synthetic 
backbone and one, or more usual bases is contained in this. A polynucleotide includes a single 
strand or two or more chain structure, and one or more chains cannot be. if alignment may be able 
to be taken thoroughly mutually. The "nucleotide" expresses the subunit of a nucleic acid and 
includes the analog (analog) of such a subunit in a phosphate radical, 5 carbon sugar and a nitrogen- 
containing base, and a list, the functional analog (a composite thing and the thing of spontaneous 
generation — any) of a subunit which can carry out a hybrid fabrication with a spontaneous 
generation polynucleotide is contained in such an analog with two spontaneous generation 
polynucleotides and the similar way of sequence specification in the form (it is (like a 
polynucleotide)) of a polymer. For example, the subunit of PNA of a publication and other 
polynucleotides is contained in U.S. Pat. No. 5,948,902 and the reference (the all are used in this 
description by reference) quoted regardless of the source there at these. That is, a "biopolymer" 
includes DNA (cDNA is included), RNA, and an oligonucleotide. Generally an "oligonucleotide" 
expresses the nucleotide multimer (multimer) whose die length is about 10-100 nucleotides, and, on 
the other hand, a "polynucleotide" includes the nucleotide multimer which has the nucleotide of the 
number of arbitration. A "biotechnology monomer" expresses the single unit which combines with 
other same or biotechnology monomers, and can manufacture a biopolymer (for example, the single 
amino acid or nucleotide which has two joint radicals which may have the protective group which 
can remove the one side or both). A biotechnology monomer fluid or a biopolymer fluid expresses 
the liquid (typically solution) containing a biotechnology monomer or a biopolymer, respectively. "An 
array (array)" includes a configuration-dimensional [ which is the discontinuous field which has a 
specific biopolymer part (moieties) (for example, a different polynucleotide sequence) / 1 ], or two- 
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dimensional [ one of ], unless an opposite intention is shown, this description whole — leading — 
the "upper part" and a "lower part" — and — " — the — " — ** — it is also recognized that the 
said language is used in relation to the specific orientation of the equipment about gravity — I will 
come out. However, it will be understood about gravity that equipment or any other one orientation 
of the component of operation is also possible, in this description, that the "globule" distributed 
from an aeropulse means only merely expresses each little fluid (less than 1,000 pi of **** 
[ Mostly ]) distributed by the single pulse (it corresponds to single starting of an ejector) of an 
aeropulse — **** — it does not pass and this vocabulary does not require the configuration of 
either specification of the little fluid of this each. If the desiccation spot on the substrate produced 
by drying the globule distributed depending on the context may be expressed when a "spot" is used, 
the humid spot on the substrate produced from the distributed globule which has not been dried yet 
may be expressed. Since a liquid is expressed with this description, a "fluid" is used. It is from the 
item of others [ item / one ] that it is "remoteness" in the building where they differ at least, and it 
means that at least 1 mile, at least 10 miles, or at least 100 miles can be left. 
[0029] Hereafter, this invention is explained about an accompanying drawing. In order to make an 
understanding easy, the same possible reference figure is used for directing the same common 
element to a drawing. 

[0030] First, if drawing 1 - drawing 3 are referred to, this invention will manufacture many same 
arrays 12 (only the part is shown in drawing 1 ) over all the front faces of the single substrate 14 
typically. However, the array 1 2 manufactured on a given substrate does not need to be the same, 
and the some or all may be different. Each array of an array 12 includes many spots or fields 16 on 
side front 1 la of a substrate 14. The typical array 12 may include the field of 100-100,000. If all the 
fields may differ, the part or all may be the same. Each field supports the predetermined 
polynucleotide or the predetermined polynucleotide mixture which has a specific array. Although this 
outline is illustrated by drawing 3 , the field 16 is shown here as what supports a different 
polynucleotide array. 

[0031] This equipment will be equipped with the substrate station 20 which can equip with a 
substrate 14 if drawing 4 is referred to. In drawing 4 . the substrate with which it is equipped is 
identified as substrate 14a, and, on the other hand, a substrate [ finishing / wearing / already ] is 
identified as substrate 1 4b at the substrate station 20 (as for these, both are comprehensively 
identified as a substrate 14, and substrate 14b is cut like the after-mentioned). Since a substrate 14 
is glass in many cases, since this is held without putting a not much high pressure on a substrate 
14, the substrate station 20 can be equipped with the vacuum chuck connected to the suitable 
source of a vacuum (not shown). From the substrate station 20, the loading station 30 (load station) 
opens spacing, and is arranged. The loading station 30 can be considered as the structure of 
arbitration equipped with the field which can hold a different little fluid for loading a head 210. For 
example, the loading station 30 can be used as the glass front face which has the separate 
hydrophobic field and the hydrophilic field for holding a different globule in a hydrophilic field. It is 
also possible to use a flexible microtiter plate (microtitre plate) as an alternative. In drawing, the 
small notch 32 for assisting holding many individual globules of a biopolymer fluid on the front face is 
formed in the upper part front face of the loading station 30. At least, equally (it is also possible to 
exceed it) to the number of the stockrooms of the printer head 210, spacing is opened and the 
number of other fields for holding the globule of a notch 32 or each fluid is arranged so that the 
orifice 214 and alignment of a head 210 can be taken. 

[0032] The distribution head 210 is held by the head retainer 208 (head retainer). By the positioning 
system (positioning system), a head 210 can be arranged so that the direction of either the loading 
station 30 or the substrate station 20 may be turned to. The carriage 62 connected to each of the 
above-mentioned station, the transporter 60 controlled by the processor 140 through a line 66, and 
the 2nd transporter 100 controlled by the processor 104 through a line 106 are contained in a 
positioning system. By moving a transporter 60 and carriage 62 in the direction of an arrow head 63, 
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it is used in order to perform one 1 shaft positioning of the stations 20 and 30 which face the 
distribution head 210, and on the other hand, in a perpendicular direction 202 or a direction 204, a 
transporter 100 is used in order to offer biaxial adjustment of the location of a head 210. 
Furthermore, once it becomes the arrangement which the substrate station 20 and a head 210 face, 
the arrangement will be used, the substrate 14 with which it was equipped will be crossed typically, 
and the scan of a head 208 will be performed for every scanning line (it is also possible to use other 
scan configurations). However, it is possible both transporters 60 and 100 equipped with suitable 
structure and to carry out a certain required positioning (for the above-mentioned scan to be 
included) of the head [ as opposed to / are, crawl, use a gap or one side and / either of the 
stations ] 210. Therefore, in this application document, when indicated as "positioning" to 
components (either of the stations 20 and 30 etc.) with some another components (head 210 etc.), 
of course, it will be understood by moving one of components, or both combination that it is possible 
to attain required migration. 

[0033] The head retainer 208, therefore a head 210 can be connected with the source of a purging 
fluid (source of purging) (not shown), and the suiting source of control pressure. Furthermore, it is 
possible to prepare a purging station and a cleaning station and to clean both the inside of a head 
210 and an outside. A head 210 can be considered as the type generally used for the ink jet type 
printer, for example, can equip with the ejector of arrangement 300 the location which faces the 
orifice which corresponds to parallel each of two trains in six chambers for holding a polynucleotide 
solution currently connected to 1 50 globule distribution orifices and 300 orifices, and chambers. 
Each ejector takes the gestalt of the electrical resistor which acts on the bottom of control of a 
processor 140 as a heating element (instead, it is also possible to use a piezoelectric device). Each 
orifice equipped with a part of connected ejector and chamber limits the range of a corresponding 
aeropulse. Therefore, in this configuration, 300 aeropulses exist, but, of course, what is also made to 
fluctuate the aeropulse of a head 210 according to a request (it is an aeropulse at least 10 or at 
least 100) is possible. In this case, it is distributed by impressing a single electric pulse to an ejector 
from the orifice to which a globule corresponds. Generally in the above-mentioned configuration, 
about 20 orifice (many of orifices are not used but it is closed by GRU) of each group who consists 
of six ink reservoirs (reservoirs) distributes the same fluid. Some components of a head 210 can be 
converted from the components of the thermal ink jet print head of marketing available from 
Hewlett-Packard Co. as part number HP51645A. 

[0034] In an ink jet printing technique, the amount of fluids iruected in the single starting event of an 
aeropulse as everyone knows is controllable by changing one or more of some the parameters which 
divide and contain the size of the diameter of an orifice, orifice length (thickness of the orifice 
member in an orifice), and an adhesion room, and the size of a heating element. Generally the 
amount of fluids injected in a single starting event is usually within the limits of ** and about 1.0 to 
250 pL mostly about 0.5 to 500 pL about 0.1 to 1,000 pL About 1 m/s is exceeded, about 10 m/s is 
usually exceeded, and the general rate by which a fluid is injected from a chamber can also be made 
about 20 or more m/s thing speed. Probably, it will be clear that the actual adhesion (deposition) 
location of an ingredient turns into a location which can be predicted about not a location but a 
given distance and the rate at the time of starting in the lines of sight about an orifice, when an 
orifice is moving to a receptacle front face at the time of starting of an ejector, 
[0035] Spot size may have the width of face (namely, the case of a circular spot path) of the range 
from the minimum value which is about 10 micrometers to the maximum which is about 1.0cm. When 
it is the embodiment in which it asks for size with very small spot size or the description, it is 
possible to carry out the deposit of the ingredient according to this invention so that the width of 
face may usually make mostly about 5.0 micrometers - 500 micrometers of and the small spots 
which have the width efface within the limits of about 10 micrometers - 200 micrometers about 1.0 
micrometers - 1 .0mm. 

[0035] A deposit globule dries to this equipment and it is further equipped with the inspection 
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station which has a imaging system containing the camera 300 which catches one or more images of 
the substrate 14 on the substrate station 20 with which the spot was manufactured. Although the 
camera 300 is attached so that it may move with the head retainer 208 (therefore, head 300) in 
order to make easy prehension of an image covering the substrate whole [ 14 ]. in a request, it is 
also possible to attach the suiting camera 300 in a fixed position. However, since to acquire the 
image of high resolution from a camera 300 is needed and a common substrate can be made into 
about 12''x12", probably a camera 300 is unable to produce simultaneously the image of the 
resolution as which all the arrays 12 in the given substrate 14 are required. Therefore, it is required 
that a camera 300 should be moved to a precision. Wearing of the camera 300 for making it move 
with a head 210 uses the precise migration already given by the transporter 100. Of course, if it 
arranges so that photo detectors (mirror etc.) may be moved together with a head 210, and 
installation and light may be turned to a sensor (using other movable and/or fixed mirrors), the 
photosensor of a camera has potential possibility that it can attach in other locations. Although it is 
possible to use the analog or digital image capture device (image capture device) (for the Rhine 
Bayh Rhine scanner to be included) with which arbitration suits as a camera 300, when an analog 
camera is used, it is also possible to equip the processor 300 with the suiting analog-^o-digital 
converter, and to use two more or more cameras, if it is a request. The writer of the gestalt of a 
disk drive 320 is also prepared with the printer 350, the display 310, the loudspeaker 314, and the 
operator input device 312. A writer 320 can be considered as the light or the magnetic writer (for 
example, CD or a disk drive) which can be written in the portable storage 324 (for example, light or a 
magnetic disk). The operator input device 312 can be considered as a keyboard, a mouse, etc. A 
processor 140 accesses memory 141 and controls actuation of the print head 210 (dividing starting 
of an inner ejector) and a positioning system, actuation of each jet of the print head 210, prehension 
of the image from a camera 300, a writer 320, a printer 350, a display 310, and actuation of a 
loudspeaker 314. Memory 141 can be considered as the device in which a thing like the MAG, light, 
or a solid-state storage element (the MAG, an optical disk, a tape, RAM, or adaptation device of 
other arbitration) for which a processor 140 memorizes and searches data is possible and with 
which arbitration suits. The combination of the hardware of the general-purpose digital 
microprocessor to which proper programming was performed so that all the steps demanded by this 
invention might be performed, or the arbitration which carries out the function demanded, or 
software may be included in a processor 140. 

[0037] A substrate 14 may have the dimension of a request of arbitration. However, a camera 300 
has sufficient resolution, and must be able to discriminate from it and observe each spot of an array. 
When a camera 300 moves the head retainer 300, it becomes [ the good image of each spot 16 of 
each array 12 ] easily to catch two or more images in sufficient resolution so that the scan covering 
the substrate whole [14] may be performed and may be acquired. As for a camera 300, it is 
desirable to have about 1-100 micrometers of resolution which brings about the pixel size of about 
4-10 micrometers more generally. 

[0038] As shown in drawing 6 - drawing 8 , it is possible to use various configurations about a 
camera 300 and the attached light source (not shown). For example, in the case of drawing 6 , the 
input light 4 which makes a certain include angle to a substrate 14 according to the light source 
arises. Since the reflected light 5 is reflected at the same include angle from the front face of a 
substrate 14, the advantage of this configuration is in the point a glass substrate 14 appears darkly 
for a camera 300. However, a spot 16 and the salt crystal which was divided and was dried in it 
scatter a part of incident light 4 in the form of the scattered light 6, and said scattered light is sent 
to a camera 300. This enables a processor 140 to acquire the image of high contrast from a camera 
300. The alternative configuration is illustrated by drawing 7 . In the case of drawing 7 , the input 
light 4 is vertical to a substrate 14. The reflected light 5 from the front face of a substrate 14 is 
straightly returned to the light source, and a very bright image is given to a camera 300 from the 
non-covering field of a substrate 1 4. However, by the desiccation spot 1 6 (salt crystal which was 



file://C:\Documents and Settings\chapmanl\My Documents\JPOEn\JP-A-2001-21558.html 09/28/2006 



JP-A-2001-21558 



Page 13 of 32 



divided and was dried in it), the scattered light 6 arises and a spot 1 6 looks dark for a camera 300. 
The image of high contrast arises by the configuration of the configuration of drawing 7 as well as 
the configuration of drawing 6 . The amount of the salt of the specific type of arbitration available in 
order to raise the visibility of the desiccation spot which contains a polynucleotide to the 
desiccation spot (however, others are the same) which does not contain a polynucleotide can be 
easily determined by the experiment by comparing the image of the desiccation spot of the same 
presentation, if the image of the desiccation spot containing the salt and the polynucleotide made 
into the object of various concentration and a point without a polynucleotide remove. Although the 
activity of a salt is desirable, in one of the arbitration of the above-mentioned configuration, it is 
clear from the below-mentioned reason that other components over which the light in a desiccation 
spot is scattered can be used instead of a salt. 

[0039] The 3rd configuration is illustrated by drawing 8 . In this configuration, the input light 4 is 
sent to a right angle towards a substrate 14 like drawing 7 . However, in this case, by each spot 16, 
in the excitation input light 4, the fluorochrome is already added to the polynucleotide fluid so that 
the light 6 from which wavelength differs may be returned to a camera 300. A camera 300 can 
detect only the light of the wavelength from the fluorescence spot 16 using a filter. Even if a salt 
crystal does not exist, there is an advantage that a spot 16 is detected easily in the configuration of 
drawing 8 (that is, with this configuration, it does not depend on the salt in a polynucleotide 
solution). Furthermore, in the configuration of drawing 8 . the spot 16 of an array 12 is imaginable 
just before the scan of the joint pattern observed after being exposed to a sample. After that, a 
user can use information a result, and can discard or correct a result. 

[0040] Next, actuation of the equipment of drawing 4 by the approach of this invention is explained 
below. First, in order to carry out the deposit of the spot 16 of a polynucleotide which is different so 
that a target pattern (the target location and dimension about each spot are included) may be made 
to memory 141, it is assumed that it is that by which the initial globule distribution pattern for 
performing actuation of a head 210 and coordinate scan migration (co-ordinating scanning 
movement) is held. According to it. the instruction (namely, "loading pattern") to which each 
aeropulse will be loaded with a polynucleotide solution is included in this initial globule distribution 
pattern. This initial globule distribution pattern is based on the target spot pattern, and may have 
been inputted from the suitable information source (the portable MAG, an optical medium, or remote 
server), or the processor 140 was determined based on the aeropulse configuration of a target, spot 
pattern and a head 210. Furthermore, the globule of the fluid (or other fluids) containing a different 
biotechnology monomer or a different biopolymer assumes that it is what is arranged to each field 
(the well of the above-mentioned titer plate, or notch 32) of the loading station 30. This 
arrangement may be attained by the hand control of a globule, automatic pipetting, or spotting at the 
loading station 30 using a glass rod equipped with the volume required to load all the aeropulses. An 
operator's information determines or it can control an automatic spotting system, or the 
arrangement pattern on a notch 32 can be determined by the processor 1 40 which can give an 
operator proper directions on a display 310, when it is manual spotting. Actuation of the following 
sequences (sequence) is controlled by the processor 140 after initial starting by the operator, 
unless opposite directions are performed. 

[0041] The actuation about the given substrate 14 of arbitration is as follows fundamentally, (i) A 
head 210 is loaded with the 1st set of the solution containing a polynucleotide (for example, on a 
given head). It is possible to hold n different configuration solutions.; By the approach of asking for 
offer of the target pattern of the 1 st set of a up to [ each of the array of (ii) a large number ] Until; 
which distributes a globule to a substrate 14 or an one-set substrate from a head 210, and (iii) alt 
the solutions demanded are distributed to a substrate 14 The above-mentioned sequence which 
begins from a step (i) is repeated using the set of the solution containing the polynucleotide which 
follows the 2nd set and it (for example, when each array has the component of a mxn individual, a 
sequence will be repeated m times), inspection which compares by catching one or more images — 
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a request — responding — the above-mentioned procedure — alternation — or it can perform 
many times. For example, it is possible to perform inspection after the step (ii) of each cycle. After 
finishing the inspection to all the arrays of the given substrate 14, shipping to an end user is 
desirable. About the above step, it will mention later in a detail further. 

[0042] Between the loading sequences of a head 210, a positioning system is ordered to perform a 
processor 140 and it can take adjustment (aligned) to each globule suited on the loading station 30, 
it faces each other, and it arranges a head 210 so that it may adjoin, and an orifice and the loading 
station 30 may face each other. As mentioned above, a head 210 can be arranged during one of 
positioning actuation in the location which faces the station demanded by the migration in alignment 
with one shaft by the transporter 60, and migration in alignment with other two shafts by the 
transporter 100. A processor 140 controls the pressure in a head 210, and loads the interior of the 
chamber in a head with each polynucleotide solution by drawing (drawing) through an orifice. 
[0043] A substrate 14 is attached on the substrate station 20 by the hand control by the operator, 
or the suitable automatic driving gear (not shown) controlled by a processor 140 etc. by arbitration. 
[0044] Next, a deposition sequence (deposition sequence) is started, the deposit of the array of a 
request of the globule of the fluid which contains a polynucleotide on a substrate is carried out, and 
each target location is provided with the desiccation globule based on a target pattern with each 
target dimension in a substrate top. A processor 1 40 makes a positioning system position a head 
210, and it is made to face the substrate station 20 and the substrate 14 which opened a proper 
distance and was especially attached between the head 210 and the substrate 14 in this sequence. 
Next, a positioning system is ordered to perform a processor 140, a head 210 is made to scan for 
every scanning line over the substrate 14 whole (by or pattern of other requests), on the other 
hand, starting of the ejector in a head 210 is adjusted and a globule is distributed according to a 
target pattern. It is possible 1 time or to repeat more loading and distribution sequences until in the 
need or a request a head 210 carries out [ processor / 140 ] the deposit of the globule according to 
a target pattern and all the arrays 1 2 are manufactured on a substrate 1 4. For example, the number 
of spots in the array 12 with arbitration may be set even to at least 10, at least 100, at least 1,000, 
or at least 100,000. 

[0045] A globule distribution sequence is completed at this event. Next, after sufficient time amount 
passes so that the globule which carried out the deposit by the deposition system may dry, one or 
more images of all actual array patterns are caught by a camera 300 and the processor 1 40. There 
is a case of about 1 second at least, and the general value of the above-mentioned elapsed time 
has the case of about 1 minute at least. This time amount can be measured by the processor 140 
which recognizes when the globule deposit was completed at the deposition station 20. When it dries 
without carrying out the deposit of all the globules correctly according to an initial deposition 
pattern, and producing migration beyond it between deposition sequences, the target array pattern 
of a polynucleotide spot is obtained. However, a actual spot pattern and a actual target pattern may 
differ from each other actually for the above factors. Therefore, if the drying time passes, a 
processor 140 will catch one or more images of the actual pattern on substrate 14b. it minds here - 
- it should have — I hear that a camera 300 or other image pick-up equipments can be made to 
inspect continuously substrate 14b or its un-existing, and it is in them. It is only what [ only ] only 
merely means that a processor 140 acquires an image from a camera 300 or other image pick-up 
equipments in this case for analysis "to catch" an image in this context (for example, a processor 
140 can choose the single frame for an activity from a camera 300 after progress of the 
predetermined drying time). A processor 140 may make a camera 300 catch as an alternative, 
delivery and the single frame which a processor 140 uses for analysis for a signal after progress of 
the predetermined drying time, so that it may mention later further. The caught image is 
memorizable in memory 141 with a processor 140. 

[0046] A processor 1 40 performs the comparison of the actual spot pattern and target pattern with 
which now both are stored in memory 141 and which are contained in the caught image next. 
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Especially this pattern comparison may include a spot location and dimensions (area of each spot 
etc.). A processor 1 40 generates a signal based on a comparison result. This signal can be 
considered as the value which expressed the difference (it is possible to measure by whenever 
[ lap / of a target spot location and a actual spot location ]) of the location of each target spot to 
the location of a actual corresponding spot, for example. It is also possible to include the difference 
of the size of a still more nearly actual spot and a target spot in this signal. Each value of these 
locations and a dimension comparison result signal can be tested in contrast with predetermined 
tolerance. When the actual total comparison result value of a spot is included in tolerance (for 
example, a location and a size value are included in tolerance), even if it does not test the spot any 
more, it considers that it is [ allowance ] possible (that is, be errorless and do [ be rich and ]), and it 
does not need to memorize a comparison result. When one comparison result value exceeding 
tolerance is included in a actual spot, it is considered that the spot has an error, and an error 
message relates with the identifier of the specific array on substrate 14b, and is memorized by 
memory 141. The type and magnitude of the identifier of the spot location in a specific array and an 
error are contained in the memorized error message. For example, it is possible to identify that 
being arranged actually or its spot equips the location or criteria location where the specific spot 
was identified to other spots on a substrate by the error message in addition to the spot identifier 
with the area which was wrong in the predetermined value, it should mind — it is the point that the 
display of the spot arbitration considered that is [ allowance ] possible at this event is memorized, 
and a actual pattern with all the actual perfect spots in each array (namely, "map") can be stored in 
memory 141. In short, although the error about all spots will be stored in memory 141 therefore, it is 
also possible to dedicate the information about all the spots this map considered that is 
[ allowance ] possible by arbitration. 

[0047] Next, typically (it is not necessary), the division sections (section 1 5 etc.) which support one 
or more arrays, respectively are further sent into each package (package 340 etc.) by being cut by 
the desired number by the cutter 1 50 (it being operational with hand control or automatic), and 
substrates, such as 14b, are delivered by the remote customer. 

[0048] The above-mentioned sequence can be repeated in order about many substrates 14, when 
wanting. After setting to the sequence of arbitration, catching the image of the actual pattern of 
each array on a substrate 1 4 and comparing a actual spot pattern with a target spot pattern (it 
divides and they are a spot location, a actual dimension and a actual target spot location, or a 
dimension), it Is the thing of the arbitration of the inside described below, and a processor 1 40 can 
be answered. 

[0049] The response option of a request of an operator is able to show an operator the response 
option with which it can also program beforehand to answer by one of the arbitration of the 
approach which receives the error and exists in shoes, or some differ in a display 310, and to be 
chosen as a processor 140 with an input unit 312. In the specific example, a processor 140 can be 
operated by the error test of the 1st level and the 2nd level. It can be considered that the error of 
the 1st level is the spot error in predetermined tolerance. The error of the 2nd level can be 
regarded as what the predetermined number of spots within an array (it was called one, a twist 
many, or 10 or more) produces when only a predetermined amount exceeds one or more tolerance. 
For example, it can be considered that the error of the 2nd level is what is produced when many 
spots in an array have an error, or when a smaller number of spots have the error for which only a 
predetermined amount exceeds tolerance. In this operation (implementation), the error of the 1st 
level may be an error in which it still considers it "allowance is possible" when a related array (or at 
least some arrays on the same substrate) is effective. On the other hand, it is considered that the 
activity of the array is required and there is nothing (that is, refused) that the error of the 2nd level 
is such a severe thing. When one or more arrays on a substrate 14 have the error of the 1st level, 
as for a processor 1 40, the identifier of these errors can be written in the portable storage 324 by 
drive 320. As an alternative or an additional proposal, by the printer 350, it is the alphabetic 
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character [ a machine ] (for example, bar code) which can be read, or the alphabetic character 
[ human being ] (for example, an alphabetic character or other alphabetic characters) which can be 
read, and the identifier of these errors can also be written in the medium of the gestalt of a form 
354. These identifiers may contain the actual data which specify a spot error type and its 
magnitude. Or it enables the end user of an array for these identifiers to be generated by the 
processor 140. and to be able to make them into the identifier of the peculiar arbitration which 
relates with a actual error map and is memorized by memory 141, consequently to search a actual 
error map from memory 141 using an identifier again (for example, a communication line is minded so 
that it may mention later, and it is from a remote computer). The medium by which an identifier is 
written in can be physically related with the corresponding array in a section like a section 15 by 
packing such a medium of each array and arbitration together as a single package 340. For example, 
a form 354 can be made into an adhesive thing so that the rear face of a substrate 1 4 can be 
equipped. A medium supports the identifier of a related array (based on for example, an array 
location or a number) in that the substrate 14 with which a user is provided supports many arrays 
12. 

[0050] In the error of the 2nd level, to a processor 140, it is programmable to order the objection of 
a related array so that an end user cannot use it. This can be performed by many kinds of 
approaches. For example, an operator can be ordered to perform a processor 1 40 and it can make 
such an identified array refuse manually by displaying an instruction on a display 310 or transmitting 
an instruction by the loudspeaker 314. An operator can refuse an array by disposing of the whole 
substrate, such as substrate 14b which has the array refused. Or when dealing with a substrate 14 
and sending into each package, such as a package 340, again using an automatic gear, a processor 
140 can send the substrate 14 whole which has the array or such an array of each which is refused 
into a trash bottle (bin). When each array and each part of a substrate 14 are divided into the 
sections (section 1 5 etc.) which support one or more arrays (for example, cutting by the cutter 1 50), 
a processor 1 40 memorizes the identifier of the array which has the error of the 2nd level, pursues 
the location, and sends into a trash bottle after division the fragment which supports the array. 
[0051] Furthermore, about the case of an error of the 2nd level, or the error as which arbitration 
was chosen, when an operator wants (it chooses with an input device 312 based on the selection 
screen shown in the display 310), actuation of equipment is stopped automatically and it is possible 
visible or to generate an audible operator alarm by the display 310 or the loudspeaker 314. An error 
type identifier and its magnitude may be included in this alarm. 

[0052] When much errors arise in the same array or a different array, a processor 140 can evaluate 
the cause of an error. A processor 1 40 divides, and in case it is made to compare with the pattern 
with which a head 210 is loaded with the fluid containing a polynucleotide, it can carry out this 
assessment using a actual spot pattern. About this process, he can understand more clearly by 
referring to drawin g 9 . The following regulation is used in order to identify the specific spot in each 
of drawing 9 - drawing 13. Namely, as for each array part of instantiation, a line number (row 
numbers) (it starts in "r") and a row number (column numbers) (it starts in "c") are assigned. A 
figure number, the line number which follows, and a row number are contained in the identifier of one 
spot. For example, spot 1 6a of drawin g 9 is identified as nine r3c2. 

[0053] If drawin g 9 is referred to, the circle of the continuous line with which sizes differ expresses 
the actual desiccation spot 1 6 which is visible with the image caught with a camera 300. This array 
part is manufactured in one pass from the left to the right from the globule in which the deposit was 
carried out by the virtual head which has two lines whose each is eight aeropulses, when it sees by 
drawing 9 . Therefore, in the case of this simple case, trains c1 and c2 are manufactured by the 
deposition of the globule from the corresponding aeropulse in such a head. Similarly, trains c3 and 
c4 are manufactured by the deposition of the consecutiveness from the same response aeropulse 
after moving to the right of the head in drawing 9 . By moving a head furthermore and making it 
operate, the deposit of the globule was carried out and the spot 1 6 of trains c5 and c6 was 
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manufactured. This head was beforehand loaded by pattern which has the cDNA solution with the 
same each set of the aeropuise which adjoined in the direction of a train of drawing 9 . Therefore, 
nine rid and nine r2c1 should have the same cDNA. Similarly a pair of following configuration spots 
Each will have the same cDNA (each set), it may have different cDNA from other pairs — others 
[ 5 / :9r5c1 / nine r6c1; 9r7c1 / nine r8c1; 9r1c2 / nine r2c2; 9r3c2 / nine r4c2; 9r5c2 / nine r6c2; 
9r5c5 / nine r6c5; 9r7c5 / / nine r8c]. 

[0054] In drawing 9 , if a spot nine r4c1 (identified also as spot 16b) is removed, all the spots 16 are 
in a target location, and have formed the usual rectangle array. As for a processor 140, it is possible 
by comparing a actual desiccation spot pattern and a actual target pattern for a spot nine r4c1 to 
check to displace from the target location 1 7 (for it to display by the circle of the broken line of 
drawin g 9 ), and to calculate the magnitude (for a direction to be included) of a variation rate. It is 
presumed that this variation rate is a variation rate exceeding position tolerance, therefore spot 16b 
has a displacement error. On the other hand, the whole surface product of many actual spots 1 6 
(others [ 2 / spot nine r2c1, nine r7c1, nine r8c1. and / nine r2c]) becomes quite smaller than target 
area (for example, expressed by spot 1 6a). Such area is presumed to be those in which only the 
amount exceeding predetermined area tolerance differs from target area. 

[0055] A processor 140 can try assessment of the cause of an error next by inspecting the error 
pattern in a desiccation spot with the loading pattern of a head if needed. For example, the deposit 
of the spot nine r4c1 is carried out by the same aeropuise as errorless spot r4c3 and r4c5. 
Therefore, even if it presumes that the error of a spot nine r4c1 arises according to a random factor 
(for example, oscillation) based on this part of the array in the event of arbitration (an alternative 
display may arise if it becomes a larger part), probably it may not interfere. On the other hand, a 
spot nine r2c1, nine r2c3, and nine r2c5 show the area error, respectively. This might be the error of 
an aeropuise, or like the after-mentioned, even if the aeropuise was functioning normally, small spot 
size may have produced it with lack of DNA. A spot nine rid, nine r1c3, and nine r1c5 [ however, ] 
Since it is manufactured from the same polynucleotide solution which did not show any size error 
but was distributed from the contiguity aeropuise The error is not in the solution, and even if single 
pulse Jet becomes a spot nine rid. nine r1c3, and the cause of a fabrication of nine r1c5 and 
presumes, it does not interfere. When spot pair 9r7c1 / nine rSd, nine r7c3 / nine r8c3 and nine 
r7c5 / nine r8c5 is referred to on the other hand, all these spots have an area error. Like previous 
statement, this may have been produced by the error of the aeropuise used as a cDNA solution or a 
cause. However, probably the probabilities for two contiguity jet to go wrong are few, and, probably 
the high cause of possibility of these spot errors is the error of a cDNA solution most. The cause 
which is likely to have most either of the spot errors which were not concerned with whether one or 
more errors are processed as an error of the 2nd level, but were determined from the above- 
mentioned assessment may be reported on a display 310 or a loudspeaker 314 as a potential error 
by these causes (for example, a potential polynucleotide content fluid error or a potential aeropuise 
error). 

[0056] Next, when drawing 10 - drawing 13 are referred to, it is shown that failure [ in / in these / a 
polynucleotide solution (especially cDNA solution) ] may appear as a spot area reduced remarkably, 
and other factors are still the same. That is, in order to obtain the solution used in drawing 10, 
1 75.3g NaCI and a 88.2g sodium citrate can be dissolved in 800ml water, and the "SSC" buffer 
solution can be produced. Several drops of 10-N NaOH solutions adjust pH to 7.0. An amount is 
adjusted to II. with water, and the solution produced as a result is diluted by 1/20 of concentration 
with water. About the solution used in order to manufacture a spot in a line 1-7, cDNA 
concentration was offered with the SSC buffer solution of 0.25micro g/mu I. It reaches line 1-7 and 
cDNA different, respectively is contained in each of 10. In the case of the line 8 and the line 9, the 
same SSC buffer solution was used, without adding DNA. The deposit of the same quantity of the 
solution was carried out on the glass substrate so that the circular spot size whose diameter is 
about 70 micrometers might be obtained about all the spots containing cDNA The globule of the 
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lines 8 and 9 which do not contain DNA on the other hand has a quite small area. Similarly, although 
the same DNA was used for the SSC solution in all drawing 1 1 - drawing 13. concentration differed. 
That is. in the case of drawing 11. even lines (rS etc.) used the concentration of 0.025micro g/mu I. 
but by odd, concentration used each cDNA of 0.25micro g/mu I, respectively (r7 etc.). Similarly, in 
the case of drawing 12, even lines used the DNA concentration of 0.25micro g/mu I (r6 etc.). and. on 
the other hand, odd lines (it is (like r5)) used the DNA concentration of 0.001 micro g/mu I. In the 
case of drawing 13. even lines used the DNA concentration of O.OOSmicro g/mu I (r4 etc.), and. on 
the other hand, odd lines (r5 etc.) used the DNA concentration of 0.025micro g/mu I. Please care 
about the point which does not have change in the spot size of different cDNA so much in the same 
concentration. Moreover, when concentration change is a single figure, spot area does not decrease 
certainly, but in drawing 10. as for spot size, in the case of a far high globule, concentration 
decreases remarkably so that clearly. Therefore, the remarkable error of cDNA concentration may 
be detected in the above-mentioned salting in liquid (when cDNA does not exist for failure for an 
error of an operator or a magnification reaction etc.). 

[0057] The desiccation spot on the array manufactured by the same approach as drawing 10 -13 is 
illustrated by drawing 14. The concentration [ spots / first / four / in the left-hand side of the 1st 
line ] in SSC was prepared using the 1st DNA of 0.125micro g/mu I. only the SSC solution namely, - 

- was prepared without DNA like the first four spots by the last four spots in the right-hand side of 
the 1st line. The 1st DNA of concentration g/mu [ of O.SOmicro ] I from which the SSC salt was 
excluded was used for the first four spots in the left-hand side of the 2nd line. As for the last four 
spots in the right-hand side of the 2nd line, concentration used the 2nd DNA of 0.125micro g/mu I. 
If a salt exists in a desiccation spot so that clearly from drawing 14, the visibility of DNA will 
improve considerably. 

[0058] Depending on the case, a processor 140 not only evaluates the cause of an error, but can 
perform compensation of an error. For example, in the case of the malfunction of an aeropulse, an 
initial globule distribution pattern is changed and a processor 1 40 can manufacture the new 
distribution pattern with which the activity of a doubtful aeropulse is avoided. Globule distribution of 
the consecutiveness about the array of the same target pattern are carried out by the processor 
140 until this new distribution pattern is memorized by the processor 140 at memory 141, and turns 
into a new initial distribution pattern further and another potential cause of an error is shown by 
another error pattern after that (it is possible to change a globule distribution pattern again in that 
case). According to the aeropulse configuration of the array manufactured and a distribution head, a 
new distribution pattern can require the additional pass of 1 time or more heads rather than an 
initial pattern from a substrate. 

[0059] A remote customer can expose the section 15 received under the suiting condition (hybrid 
fabrication conditions etc.) to a sample (label attachment is possible) by the known approach, if 
packages, such as a package 340, are received, a result — being generated — it was observed — 
association — a pattern — a reader 1 62 — it can judge . A reader 1 62 may enable it to detect the 
fluorescence of a label by the known approach. Needless to say, the 1st fluorescence compound is 
used in the fluid containing a polynucleotide between deposition. When a camera 300 and a 
processor 1 40 enable it to identify a actual spot pattern based on the fluorescence of the 1 st 
compound, in order that a reader 162 may avoid detecting the fluorescence of the 1st fluorescence 
compound instead of a label. It is desirable for one of fluorescence labels to emit light in a different 
spectrum (and desirable substantial die length) from the 1st fluorescence compound, this situation - 

- setting — a reader 162 — especially — the fluorescence of a label — detection — naturally it 
should have the detector in which things are possible. 

[0060] A reader 1 60 can read the identifier of the portable storage 324, or the identifier of a form 
354. When the identifier of a form 354 is the alphabetic character [ people ] which can be read, a 
reader 160 can be considered as a mere operator input unit. When the actual error message which 
makes the form of an error map is included in the identifier read by the reader 1 60, a reader 1 62 can 
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change a judgment result based on the error message which added correction to the initial judging 
of the observed joint pattern using this data, or was received about the error pattern. For example, 
if it says that an error message has a defect in a spot 16, and must not use it for it, a reader 162 
can correct the initial judging of the observed joint pattern by skipping the judgment about the 
fluorescence from the spot Or the identifier read by the reader 1 60 can be considered as the 
identifier of the peculiar arbitration which was generated by the processor 140. related with the 
actual error map as mentioned above, and was memorized by memory 141 as mentioned above 
again. In this case, an error map can be searched from the remote memory 141 through 
communication channels (network containing the Internet etc.) with the communication module 164 
which coordinates with a communication module 144 and a processor 140. and operates. In this 
configuration, a processor 140 commits a remote server. If retrieval ends, it will enable a reader 162 
to perform control of initial reading of a section 1 5, or read amendment of data like previous 
statement using an error map. 

[0061] Of course, an above-mentioned specific embodiment can add correction. For example, when 
the array of a certain pattern is a request, it Is possible to constitute one of the arbitration of 
different various geometrical arrays from the organization line of the array 12 of drawing 1 and a 
train. For example, an array 12 is able to perform the configuration (for example, spot of a series of 
concentric circles or a semicircle) which makes a series of curvilinear lines in the substrate surface 
whole region. A series of curvilinear lines (for example, spot of a series of concentric circles or a 
semicircle) covering the substrate surface whole region etc. are able similarly, to change the pattern 
of the desiccation spot 16 from the organization line and train of drawing 2 , for example, to be made 
to be contained. 

[0062] If drawing 1 5 is referred to, the equipment of a graphic display is the same as the great 
portion of equipment of drawing 4 , and the same number is given to the corresponding part. 
Although the equipment of drawing 15 can be too equipped with a loading station, this is not shown 
for simplification. The location encoders 31 and 34 are also contained in the sensor and list which 
take the gestalt of another camera 304 to this equipment It is able to form a pin or the same means 
(not shown) in the substrate station 20, and to enable it to take the alignment of a substrate 14 and 
a criteria location mostly. Since the substrate station 20 has many glass cases as for a substrate 1 4 
and a substrate 14 is held as a pressure is seldom put too much, it is possible for the vacuum chuck 
connected to the suiting source of a vacuum (not shown) to be included. An encoder 31 supplies the 
data about the exact location of the substrate station 20 (substrate 14 when [ Therefore ] arranged 
correctly at the substrate station 20) by the communication link with a processor 140, and, on the 
other hand, an encoder 34 supplies the data about the exact location of a holder 208 (head 210 
when [ Therefore ] arranged correctly at the holder 208). It is possible to use the encoder with 
which arbitration like an optical encoder which supplies the data about a linearity location suits. In 
the case of the equipment of drawing 1 5, the include-angle-location of the substrate station 20 is 
obtained by the transporter 120 which can rotate the substrate station 20 in shaft 202 perimeter 
under control of a processor 140. Generally, by Inspecting one or more standard marks (dividing 
standard mark 1 8) on a substrate 1 4 with a camera 300, the substrate station 20 (therefore, 
substrate with which it was equipped) answers the include-angleHocation where the substrate 1 4 
judged by the processor 1 40 was observed, and is rotated by the transporter 1 20 under control of a 
processor 140. This revolution will be continued until a substrate 14 reaches predetermined Include- 
angle-relation to the distribution head 210. In the case of the substrate of a square or a rectangle, 
generally the attached substrate 14 will be rotated, and the alignment of one edge (length or width) 
and the scanning direction of the head 210 in alignment with a shaft 204 will be taken. 
[0063] The camera 340 is arranged in order to inspect the standard mark of a head 210. and/or the 
nozzle location of a head 210. Although the typical standard mark is shown are visible to the flank of 
a head 210 as a standard mark 21 1, the standard mark inspected with a camera 304 can be actually 
attached to the head 210 bottom. The sensor which takes the form of a camera 300 can also 
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observe the location (to a list, it is the location of an above-mentioned deposition spot) of the 
criteria marking 18 on a substrate. Although cameras 300 and 304 perform the communication link 
with a processor 140, more generally they should be equipped with about 1-100 micrometers of 
resolution which brings about the pixel size of about 4-50 micrometers or no less than 1-5 
micrometers, respectively. Although it is possible to use the analog or digital image pick-up 
equipment (for the Rhine Bayh Rhine scanner to be included) with which arbitration suits such a 
camera, when an analog camera is used, it is desirable to include the suiting analog-to-digital 
converter in a processor 1 40. Furthermore, it is also possible to use an another number of cameras. 
For example, it is also possible to use a single camera with right orientation and a parameter instead 
of cameras 300 and 304. 

[0064] As mentioned above, it is possible for the general-purpose digital microprocessor 
programmed proper to perform all the functions required of it like the after-mentioned by the 
computer-readable medium which equipped the processor 140 with the required program code to be 
included. Although it is needless to say, when mentioning the "processor" of arbitration, such as a 
processor 1 40, through this whole description, the combination of the hardware of the arbitration 
which carries out a required function, and/or software Is included by it. For example, when a 
migration system has an error, it is possible to obtain a correction actuation pattern by programming 
from RSF Electronik of U.S. California RANCHO Cordoba to the equipment of available 
ProgrammableError Correction PKE 80 etc. using the measurement error data acquired by 
inspecting the migration system of deposition equipment. The microprocessor which supplies a 
target actuation pattern functions as a "processor" of this invention with the equipment by which 
the program was carried out [ above-mentioned ]. The content of programming can also be supplied 
to the remote processor 140, and can also be saved beforehand at portable [ of the others using 
one of the arbitration of a computer program product like memory 141, or the device later 
mentioned in relation to memory 141 / a certain ], or a fixed computer-readable storage. For 
example, MAG or optical disk 324a can store the content of a program, and can be read with the 
disk reader 326. 

[0065] Next, in relation to drawing 4 and drawing 16. work of the equipment of drawing 15 by the 
approach of this invention is described. First, memory 141 assumes that it is a thing holding a target 
actuation pattern. This target actuation pattern drives the component of equipment if needed. It is 
the instruction for manufacturing a target array (the target location and target dimension about each 
spot being included) on a substrate 14. In for example, the migration command and list to 
transporters 60 and 100 The instruction (namely, "loading pattern") about with which polynucleotide 
solution (namely, precursor) each aeropulse should be loaded is included in the injection command 
to each aeropulse of the head 210 coordinated with migration of a head 210 and a substrate 14, and 
the list. This target actuation pattern is a thing based on a target array pattern, the suiting 
information source (the — each — the input device 312 and portable MAG which perform the 
communication link with a processor 140. or an optical medium — ) Or it may be inputted from a 
remote server etc. and Or the processor 140 may have been determined based on the inputted 
target array pattern (using one of the arbitration of the information source which the above- 
mentioned suits), and the criteria actuation parameter (400) of equipment known beforehand (402). 
Furthermore, it will be assumed that it is put on a different biotechnology monomer or a different 
biotechnology monomer content fluid (or the globule of other fluids each area of a restoration 
station (not shown)). The activity of the continuing sequence is controlled by the processor 140 
after continuing initial operator starting, as long as there are no opposite directions. 
[0066] An activity is fundamentally due to :(i) criteria actuation parameter and the target 
polynucleotide array pattern which are as follows to the given substrate 14 of arbitration. The 
operational-parameter data (404) from the (ii) sensors 300 and 304 are inspected (406).; (402) which 
determines the target actuation pattern for obtaining a target array pattern (if not already given) — 
The target pattern which produces a difference will be used as a result between a target array 
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pattern and the actual array pattern by which the deposit will be carried out if it is used. ; (iii) which 
searches for the error from a reference value, if there is no error in one or more operational 
parameters (406) If the;(iv)1 ♦* or more operational parameters (406) which operate equipment 
according to a target actuation pattern have an error, a processor 140 By drawing a correction 
actuation pattern from a target pattern, and using a correction actuation pattern based on an error 
It is made for the difference with a target array pattern and a actual array pattern to decrease 
rather than the difference which was probably produced when a target actuation pattern was used. 
[0067] The difference with a criteria parameter and a actual detection parameter can be classified 
according to arbitration as "an error" in a mere operational parameter, when agreeing in a 
predetermined threshold or exceeding it. One or the twist of the following arbitration many is 
included in the specific example of the operational-parameter error which may be produced to the 
equipment of drawing 1 5. 

1. Positioning of the substrate 14 to an encoder 31 or an encoder 34 may be performed to 
incorrectness. 

2. the case where positioning of the head 210 to an encoder 34 is performed to incorrectness, or 
many heads 210 exist in equipment — one of them — or many may be mutually positioned more by 
incorrectness. 

3. Since a head 210 may serve as asymmetry (orientation error), the nozzle shifts from the location 
and/or orientation of the request to an encoder 34. 

4. Since encoders 31 and 34 may have the error of a proper, they report the wrong location. 

5. Either a substrate 14 or the encoders 31 and 34 may be damaged in thermal expansion. 

6. Too, the transporter 60 and carriage 62 which are used in order to move a substrate in the 
direction of a reference axis 63 (it intersects perpendicularly to the scanning direction 204 of a head 
210) have the error of the proper by thermal expansion, or from a reference axis 63, it shifts and 
they may operate (producing the nonlinear gap in the direction of a shaft 204, and/or the uneven 
gap in the direction of a shaft 202). Furthermore, a transporter may receive an ABBE error (Abbe 
error) according to the defect of a component 

7. The nozzle of a head 210 makes a certain include angle to the include angle to mean, and can 
inject. The above-mentioned operational-parameter error can be used in order to detect by the 
processor 1 40 and to draw a actual actuation map as follows. 

1. It can ask for the actual location of a substrate 14 by observing the standard mark 18 with a 
camera 300. What is necessary is just to search for this error for that the arrangement of every, 
when a substrate which is different to the substrate station 20 is arranged repeatedly. 

2. The location of a head 210 can be asked by observing the standard mark 21 1 and/or the nozzle 
itself with a camera 304. In the case of a desirable embodiment, this observation and observation of 
the standard mark 1 8 of a substrate are performed using the same camera, but there is an 
advantage that the calibration between cameras becomes unnecessary in this method. 

It is the same as 3.2. 

4. Laser interferometer mapping of an error of an encoder is the approach established in the 
technique concerned, and enables measurement of the relative error in many points which met the 
encoder. 

5. Thermal expansion can be measured by being two cameras, repeating the standard mark 21 1 of 
after migration and a head by repeating and observing the standard mark 18 of a substrate with a 
camera 300, and a camera 304 or arbitration, and observing. It is possible to use a thermistor 
(thermistor) and to calculate calorimetry expansion beforehand as an alternative. 

6. The error of a transporter 60 and carriage 62 of operation can be mapped with a camera 300, and 
thermal expansion can be mapped by observing the standard mark of carriage 62 with a camera (or 
arbitration two cameras). Whenever nonlinear, homogeneity can be asked by laser interferometer 
measurement. Generally, mapping by laser interferometer measurement of the ABBE error in a 
migration system is a known technique. 
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7. It is possible to observe a test print pattern with cameras (camera 300 etc.), and to observe 
arrangement of a globule. About the approach suitable for observation of a desiccation globule or a 
liquid globule, it is an above-mentioned place. 

[0068] This equipment follows and is operated as follows (410). (a) Load a head 210 with the 
solution containing the polynucleotide which makes the 1st set, or its precursor (for example, by the 
given head), n different configuration solutions can be held.; The (b) target or a correction actuation 
pattern is followed. A globule is distributed to a substrate 1 4 or an one-set substrate from a head 
210. With the solution containing the polynucleotide which makes the; (c) 2nd set and by which the 
target array pattern about the 1st set is manufactured by each of the a large number array 1 2, and 
its consecutiveness set, or its precursor Repeat the above-mentioned sequence which begins from 
a step (i) until all the solutions needed are distributed to a substrate 14. (For example, when the 
polynucleotide by which each array was equipped with the component of m-n, and was compounded 
beforehand is distributed, a sequence will be repeated m times) . Inspecting is possible as another 
means by which operational-parameter data are obtained by arbitration, by comparing the array 
pattern and target array pattern which caught and carried out the deposit of one or more images 
with a camera 300 about the array which carried out the deposit. The difference of the above- 
mentioned comparison result may show the error of a specific type (for example, orientation in 
which the single nozzle of a head 210 made a mistake to other nozzles of a head 210 is given). For 
example, inspection can be carried out after a step (c) for every cycle. After inspection of all the 
arrays of the given substrate 1 4 ends, shipping to an end user is desirable. About the above- 
mentioned step, it will explain in full detail further below. 

[0069] About the approach of the correction made by the processor 1 40, he can understand more 
easily by referring to drawing 17 - drawing 19. That is, drawing 17 expresses the image in the 
memory 141 about some target actuation patterns. This pattern is generated by the distribution (in 
drawing 17 - drawing 19, two jet has been perpendicularly arranged for three jet horizontally) head 
equipped with the distribution jet which makes the matrix of 3x2, therefore the variation rate of the 
head is carried out after injection of all jet, and another injection of all jet is needed further. 
Therefore, drawing 1 7 corresponds to the appearance of a target array pattern when all the related 
components of deposition equipment are operating according to that usual parameter (static [ in 
"actuation" ] or right positioning which also writes a dynamic pigeon is included in it in this context). 
However, a processor 140 judges with what has an error in the relative orientation of the nozzle of 
the head 210 which manufactures spot 16a based on the observation result of the last test print 
with a camera 300. It is judged with what has an error in the amount of fluids which similarly carried 
out the deposit by the nozzle of the head 210 which manufactures spot 16b. Next, although a 
processor 140 draws a correction actuation pattern, the image in the memory of a correction 
actuation pattern is illustrated by drawing 17. The reverse of the measured error is included in this 
correction actuation pattern. That is, in order to correct the variation rate (above [ at the time of 
seeing in drawing 18 ]) of spot 16a, a head will be caudad moved to a actual actuation image from 
the criteria location of drawing 17 (when it sees in drawing 19), and the instruction with which the 
variation rate of drawing 18 is compensated will be included in it In order to correct the amount of 
under the amount of prediction (namely, basis) that similarly is injected with the jet which 
manufactures feature 16b, a majority of the jet will carry out injection of a spot, or injection by 
larger energy to a actual actuation image (this is displayed as feature 16b expanded in drawing 19), 
and the instruction with which it is made be made to compensate a little error will be included in it. 
Or if a actual actuation image encounters deflection from the reference value exceeding 
predetermined tolerance, it can be considered as the instruction with which the location where jet 
which switches to another jet of a head and is different according to it differs is compensated again. 
Although the error shown in drawing 18 relates to each spot, since other errors relate to all errors, 
they may be common. For example, although the location error of the substrate 1 4 in the substrate 
station 20 is a general error and the correction actuation pattern is the same as a target actuation 
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pattern, since this error is compensated, the one-set offset instruction to positioning systems, such 
as a single instruction to the combination of the one or arbitration of a transporter 60,100,120 which 
offsets a positioning system from a criteria location, is able to have been added. 
[0070] A substrate 14 is carried in the substrate station 20 by the suitable automatic driving gear 
(not shown) from which an operator receives hand control and it receives control of a processor 
140 by arbitration. 

[0071] Next, a deposition sequence is started and the deposit of the globule of the fluid containing 
the polynucleotide which makes a desired array is carried out on a substrate, and as mentioned 
above, it is manufactured on a substrate so that a desiccation globule may become each feature 
location and dimension according to a target pattern, respectively. Like previous statement, a 
processor 1 40 operates equipment in this case according to a target or a correction actuation 
pattern. 

[0072] A globule distribution sequence is completed at this event. 

[0073] In the alternative of an above-mentioned embodiment, a correction actuation pattern can 
carry out generation "during activation" rather than is drawn before deposition initiation of a 
globule. In one of the practice of this, a correction actuation pattern is generated based on the 
detected error by adding correction to the instruction based on the target actuation pattern to the 
component of at least one deposition equipment. This is carried out between the deposition of a 
probe or a probe precursor. For example, an encoder 34 can only be considered only as the type 
which sends a pulse to a head with a certain spatial frequency, and it orders whether an image file 
should make an actuation electronic circuitry inject from which nozzle for every such pulse. It is 
possible by adding processing to an encoder signal by the processor 140 rather than making the 
correction actuation pattern of memory 141 print on accuracy by ejection and the encoder pulse to 
make an image without distortion print on accuracy. 

[0074] The equipment of this invention, an approach, or in the case of a computer program, it is 
desirable not to draw a target actuation pattern from a target array pattern actually, if an error is 
detected, but to only draw a correction actuation pattern from a target pattern, criteria conditions, 
and a detection error instead. If an error is detected at least before the fabrication of a given array 
is started, this can be carried out during the fabrication of such an array, before the fabrication of 
such an array is started (as a result of having inspected the array [ finishing / a fabrication / 
already ]. for example, and having inspected the operational parameter). Furthermore, it can also 
save in memory, or it merely only draws during a actual array fabrication, and a target actuation 
pattern can also be sent to a direct equipment component as an instruction. 
[0075] Including both a flexible substrate and a rigid substrate, the approach and equipment of this 
invention can be used in order to carry out the deposit of a biopolymer or other components to one 
front face of various different substrates. A desirable ingredient supports a deposition ingredient 
physically and bears the conditions of the consecutiveness processing, handling, or the process of 
the arbitration which may encounter when using the conditions and the specific array of a 
deposition process. An array substrate can take one of the arbitration of various structures which 
attain to complicated structure from simple structure. Therefore, a substrate may have a rectangle, 
a square, or an almost flat configuration like a disk as a slide or plate structure. In many 
embodiments length typically a substrate about 4mm - 200mm usually It is more nearly usually the 
range of 4mm - 1 25mm about 4mm - 1 50mm. Width about 4mm - 200mm usually About 4mm - 
120mm. it is more nearly usually the range of 4mm - 80mm, and will be fabricated as a rectangular 
solid-state the range of whose thickness is more nearly usually 0.2mm - 1mm about 0.1mm - 2mm 
about 0.001 1mm - 5.0mm. The structure of an array can be chosen according to the consideration 
on manufacture, handling, and an activity. 

[0076] A substrate can be manufactured from any one of the various ingredients. For example, when 
asking for production of the joint pair array for using for research and a related application, in 
principle in a certain embodiment, the ingredient which can manufacture a substrate should show 
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nonspecific association of a low during hybridization (hybridization). In many situations, it is also 
desirable to use a transparent ingredient to the light and/or ultraviolet radiation. Especially about a 
flexible substrate, nylon (both refining and non-^refining), a nitrocellulose, polypropylene, etc. are 
contained in the ingredient with which that derivative participates in a nylon film list in this 
embodiment when effective. About a rigid substrate, glass, plastics, and metals (for example, 
polytetrafluoroethylene, polypropylene, polystyrene, a polycarbonate, its mixture, etc.) (for example, 
gold, platinum, etc.) are contained in the specific ingredient which involves. 

[0077] If there is a substrate front face where the deposit of a polynucleotide constituent or other 
components is carried out smoothness or also when almost flat, it may be equipped with irregularity, 
such as an impression or upheaval. This front face can be embellished with one or the compound 
layer from which many differ more which serves to embellish a surface characteristic with a 
desirable approach. When such a qualification layer exists, typically, thickness will more nearly 
usually cross [ single molecule thickness - 1mm of abbreviation ] it to the range of single molecule 
thickness - 0.001mm of abbreviation single molecule thickness - 0.1mm of abbreviation. An inorganic 
layer and organic layers, such as a metal, metal oxide, a macromolecule. and a small organic 
molecule, are included by the important qualification layer. A peptide, a polykaryotic acid or its 
MIMETIKKU (mimetics) (for example, peptide nucleic acid etc.); polysaccharide, phospholipid, 
polyurethane, polyester, a polycarbonate, polyurea. a polyamide, a polyethylene amine, sulfuration 
poly arylene. a polysiloxane, polyimide. polyacetate, etc. are contained in an important giant- 
molecule layer. It can consider as a heteropolymer or a homopolymer, and if a macromolecule may 
have the independent organic-functions part added to it (for example, made to conjugate), it may 
not have. 

[0078] It is possible to add various corrections, of course to an above-mentioned specific 
embodiment. Therefore, this invention is not restricted to the specific embodiment explained in full 
detail until now. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the perspective drawing of the substrate which bears the a large number (multiple) 

array which can be manufactured with the approach and equipment of this invention. 

[Drawing 2] It is an enlarged drawing about a part of drawing 1 which shows some of each fields 

where the single array of drawing 1 is identifiable. 

[Drawing 3 ] They are some expanded sectional views of drawing 2 . 

[Drawing 4] It is the schematic diagram of the equipment of this invention. 

[Drawing 5] It is the expanded sectional view of the loading station of the equipment of drawing 4 . 
[Drawing 6 ] It is drawing showing various configurations about the component of the imaging system 
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of the equipment of drawing 4 . 

[Drawing 7 ] It is drawing showing various configurations about the component of the imaging system 
of the equipment of drawin g 4 . 

[Drawing 8 ] It is drawing showing various configurations about the component of the imaging system 
of the equipment of drawing 4 . 

[Drawing 9] It is the amplification sketch top view of the desiccation spot of a certain array showing 
how an error can be displayed by pattern assessment. 

[Drawing 10] DNA concentration is the enlargement of the desiccation spot of a actual array which 
is different in each. 

[ Drawing 1 1 ] DNA concentration is the enlargement of the desiccation spot of a actual array which 
is different in each. 

[ Drawing 12] DNA concentration is the enlargement of the desiccation spot of a actual array which 
is different in each. 

[Drawing 13] DNA concentration is the enlargement of the desiccation spot of a actual array which 
is different in each. 

[Drawing 14] It is the same photograph as drawing 10 - drawing 1 3 in which the effectiveness that a 
salt existed was shown. 

[Drawing 15 ] It is drawing showing the equipment of drawin g 4 , and another same equipment of this 
invention. 

[Drawing 16] It is the flow chart which shows the approach of this invention. 

[Drawing 1 7] It is the memory image which shows an operation of the approach of this invention. 

[Drawing 18] It is the memory image which shows an operation of the approach of this invention. 

[Drawing 19] It is the memory image which shows an operation of the approach of this invention. 

Below, this invention of this invention and the mode of the desirable operation are summarized and 

shown. 

1 . Are the Approach of Manufacturing Polynucleotide Array on Substrate, Operate (a) 
Polynucleotide Deposition System, Carry Out Deposit of the Array of Fluid Globule Which Contains 
Polynucleotide on Said Substrate, and if it Dries The step which offers the target pattern of the 
spot containing a polynucleotide, (b) The step make go through sufficient time amount for the 
globule which carried out the deposit to dry, and it is made for the desiccation spot of a actual 
pattern to produce by said system, (c) — the step which observes said actual pattern, and (d) — 
the approach containing the step which compares said actual pattern with said target pattern of the 
spot containing a polynucleotide. 

2. Approach given in the above 1 in which salt of respectively sufficient amount to strengthen 
solution of polynucleotide and IMEJINGU of polynucleotide is contained in fluid containing one or 
more polynucleotides. 

3. It is the Approach of Manufacturing Polynucleotide Array on Substrate, (a) Operate the system 
which carries out the deposit of the polynucleotide, and the deposit of the array of the fluid globule 
which contains a polynucleotide on said substrate is carried out. The step which offers the target 
pattern of the spot containing a polynucleotide which may differ from the actual pattern by which a 
deposit is carried out. (b) — the step which catches the image of said actual pattern, and (d) — 
with the step which compares said actual pattern with said target pattern of the spot containing a 
polynucleotide (e) If 1 time or more comparison results exceed predetermined tolerance by one 
array If the identifier of an error message or an error message is written in the (f) medium, said 
medium and said array are physically related with the step which generates the error message 
relevant to said array and the identifier of said error message is written in said medium How to 
contain in the memory relevant to said error message the step which memorizes said identifier. 

4. It is Method of Identifying Error of Polynucleotide Array on Substrate Combined with Medium 
Which Supports Identifier of Error Message. The step which transmits said identifier to the remote 
server said identifier and said error message are remembered to be. The step which answers it and 
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receives said error message from said remote server. The approach containing the step which 
exposes said array to a biological sample, the step which judges said exposed observation Joint 
pattern of an array, and the step which corrects said judgment based on said receiving error 
message, or changes said judgment result 

5. It is the Approach of Manufacturing Array of Polynucleotide on Substrate, (a) Operate the system 
which carries out the deposit of the polynucleotide, and the deposit of the array of the fluid globule 
which contains a polynucleotide on said substrate is carried out. The step which offers the target 
pattern of the spot containing a polynucleotide, (b) The step which observes the actual pattern of 
the spot by which the deposit was carried out, (d) The step which compares with said target pattern 
of the spot containing a polynucleotide said actual pattern of the spot by which the deposit was 
carried out is included. The approach by which the step which generates an error message is further 
contained with the fluid distribution head which equipped with many globule dispensers said system 
which carries out a polynucleotide deposit being contained when 1 time or more comparison results 
to an array exceed predetermined tolerance. 

6. Approach given in visible or the above 5 in which step which generates audible operator alarm is 
contained which includes display of globule dispenser used as said cause by step which evaluates 
whether cause is in the same globule dispenser when many error situations occur, and said 
assessment when it becomes clear that cause is in the same globule dispenser. 

7. Approach given in the above 6 in which display of potential error in fluid containing polynucleotide 
beforehand chosen so that it might be distributed to said display of globule dispenser used as said 
cause by the globule dispenser is included. 

8. Fluid Distribution Head Equipped with Many Globule Dispensers and Control Processors is 
Contained in System Which Carries Out Deposit of Said Polynucleotide, Furthermore, said control 
processor so that the pattern loaded with the fluid as some of said dispenser same at least may be 
made If loading said dispenser and two or more error indication occur Said control processor 
performs the comparison with the pattern of error indication, and said loading turn of said dispenser. 
An approach given in the above 5 containing the step which evaluates in any of the error in the fluid 
containing one, or more globule dispensers and polynucleotides the cause of said error indication is. 

9. Fluid Distribution Head Which Equipped Polynucleotide Deposition System with Many Globule 
Dispensers is Contained, The initial globule pattern distributed from the dispenser of above- 
mentioned a large number is used. Whether if much error indication occurs further, a cause may be 
in the same globule dispenser by the step to evaluate and said assessment [ that deposition of each 
array will be carried out, and ] An approach given in the above 5 in which the step which changes 
said initial pattern is contained so that the same globule dispenser may not be used when it 
becomes clear that a cause may be in the same globule dispenser. 

10. It is Equipment for Manufacturing Polynucleotide Array on Substrate, (a) The deposit of the 
array of the fluid globule which contains a polynucleotide on said substrate is carried out. The 
polynucleotide deposition system which offers the target pattern of the spot containing a 
polynucleotide which may differ from a actual deposition pattern, (c) The imaging system which 
catches the image of the actual pattern of said spot, (d) Control said deposition system and the 
deposit of the globule of said array is carried out. Make said imaging system catch said actual 
pattern, and the processor which compares said actual pattern with said target pattern of the spot 
containing a polynucleotide is included. Equipment containing the sensor with which it was equipped 
including the transporter which moves the head retainer which receives a fluid distribution head, and 
said head retainer to said deposition system to said substrate so that it might move to said imaging 
system by said transporter. 

1 1. If it Operates according to Target Actuation Pattern Based on Criteria Actuation Parameter The 
deposition equipment which offers the probe of the form of a feature so that a target array pattern 
may be made on a substrate is used. At least one operational parameter is inspected, the approach 
of manufacturing the address possible array of a biopolymer probe on said substrate according to 
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said target array pattern — it is — (a) — Said target actuation pattern which produces the 
difference with said target array pattern and the actual array pattern which are different in each 
according to various features on said substrate will be used. The step which searches for the error 
from a reference value, and by drawing a different correction actuation pattern from said target 
actuation pattern based on said error, and using said correction actuation pattern, if the (b) error is 
detected The approach containing the step to which it is made for the difference with said target 
array pattern and said actual array pattern to decrease. 

1 2. An approach given in the above 1 1 said whose difference is the size of the reactant by which 
the deposit was carried out in order to manufacture a feature or said feature. 

13. Distribution Head Equipped with Multi-nozzle Which Distributes Fluid Globule Containing Probe 
or Probe Precursor to Deposition Equipment, With that the migration system by which one side of 
said distribution head and said substrate is moved to another side, and said array is manufactured is 
included in case a globule is distributed from said head, and said actuation pattern Actuation of said 
migration system being controlled and said operational parameter Dynamic positioning of said 
substrate, Or an approach given in the above 1 1 inspected by inspecting the globule pattern which 
is the location of said distribution head or a nozzle, and was beforehand distributed from said 
substrate, said distribution head, said nozzle, or said head. 

14. If it Operates according to Target Actuation Pattern Based on Criteria Actuation Parameter 
Produce a probe so that a target array pattern may be made on a substrate. At least one 
operational parameter is detected, the equipment which manufactures the address possible array of 
a biopolymer probe on said substrate according to said target array pattern — it is — (a) — Said 
target actuation pattern which produces the difference with a actual array pattern which is different 
in each according to various features on said substrate, and by which the deposit was carried out to 
said target array pattern will be used. If an error is detected by the sensor which searches for the 
error from a reference value, and the (b) aforementioned sensor Equipment containing the processor 
to which it is made for the difference with said target array pattern and said actual array pattern to 
decrease by drawing a different correction actuation pattern from said target actuation pattern 
based on said error, and using said correction actuation pattern. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 17] 
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[Drawing 10] 
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[Drawing 1 1 ] 
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[Drawing 19] 
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i^x ^ o /cr u -ro-eny±(Difii?^0®-r-s c 

giJO^NVb;:^ •iy:^^^ ^fflC^r . jEU < 30 
[0012] i&ft^ie-- K7!>5. S^/h?iS7" ^ X-^>i;f 

Cti)^mVi>i>^ :t^U-^-l,t. CCOtf^R^rfflO^ 

X. m^itt. h'^mD^^^S^tLXi.^^f)^^i)^ 
*l¥ffiL/. -ecD-TY y^-<>1^tcJ:or^i2$ 
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[0 0 13] K:^)\ Sg*/J^7ST^-YX-^>-tt-^il 

X$>^. mx.\t. 2oX«6ori -fe-:; y h 

iHtcfcC^T. S^x^>-ttSZ5()^'^^T^<b. $iJiai:7*a^ 

x5-^7j^(D>'N'^-><bf'-r ;^•-i>1^<303©K/^• 
(Dx-7-:^^7&^\ 1 ox«ci:0^<cD/h?a7^^ 

Jj^y K^^Wr^ySf*:<DX-7-OC^m 

v'}:i'iz yV-U:j:^X. mom^^jEm^tifc^^^ y h 
<0^ O^l^mr l^-V^i)^ 6 X ^ D il ^ n 

- 3&5#aET ^Ci^TH-rfcCDi S¥iiRt- ^ C <t pJfig-C* 

fi£7^^X'X>1;?-;&^6x^-7:?s^tgiM3n^ia^^«. C 

nti. ?j£(*tc®^se^x^-;^>5^?aE-r-5>c<b^^"rfco<b 

[0 0 14] 1SISx^-«^inCDi¥ffiiCct-Dr. ffilS/Jv/g 

lf i: o r ^ n/cxd^'i^ ^> 3 v^HiSfeT ^ c ^ j: 
[0015] ? ^CC. ^:^BflCD:&i^COff^(D 



C5) 

7 

[0016) ^gOD^ 0 ^DSU^tc . 

6(DXf- v:7'CCti, f'j^'i^v'H >5>;^f-A^^{^L/T. 

>vxf-A^fi|{^br. t^m^n;rca:.^-^<giET'S:?^ 
X7"A(Df^^f^^^gKifi<jtc<#it:5-t±^X'r -^t?'*!:. di 

[0 0 1 7 ] $6^. d<'J U:^-^ K(D<:fc 

^ >dC^i*a5:9^(bioloqical moieties)Cr)r ^ ^Jif#T 

[0018] :^mm(o^R^y^ri^itM(^mm . 4o 

^'^/ti?)OC'<>t/^^(in situ) - y'U^XlrCfiim'^^ 
r^Cti)^aimV$>i>. 5 etc. X^-^tSSlO'IOW 
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[0019] ^mMlit^om^ «fl<D.^«k:4di^ 

oJtfer U >r (addressable array) ^^f^T^:6r^^ 
— jif (nominal operatinq parameters) tcS"^ < 

I ^ T SSfil (nomi nal va\ue')i)^h(D:J^y '-f}^rj:(,^f)^t 

[0 02 0 ] c(D^m^{t. ^I^iE?n/c|gs6^^•^->6c 
r-r^i^v 3 >sg^«j{'f 5 -it^ c i c ^ ^ 

(chemical moieties)r C.inh^7^yr>i> 

^^xmmr^cti)^ajmx$>h. ^-^'y bmm^^^ 
<cti)^'pjmx$>K>. {t^iE^ntcmm^<^->i>. am 

"f^^i^iy B >mm,iratt. ya-y'^tcitty'zi-y'm^^ 
^^Se-^-v K(dispensinq head)<?:. \^f}^(i>^\^^t)^'^ 

©iHi^^^-rA^transport svstem):^>S^$nr t>?>„ CCD 
LX. T^'r€S3^^-r^:7•a-y(07^;^'Sx>'3>B$tc. 



(6) 
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[0 02 1 ] v'yniyv b Ltcm^^(Or ^^^-:^(rCm 

^tST-SS^^^Sftfft (nonina! axis of movem 
CD(4g7!)^^^n'5« r(4g (position) J tc«. 

fig) *5pj«g'c^>'£>-tci^«^,^g,«$ti/ci,^ seo-c. 

^mi^:^ 7^ A ^ /c^s ^ XiKD^gb^i^^T ^ c i ^ cfc o 

U N' 5? - >©rBl<Df§^35)5 j^^T & C <t rjc ^ „ 
(0 02 3 ] 1 oX^iJ:«3^<0,^.liCc4ol^ 



f#r^ 2001-21558 
10 

[0 0 2 4] ^g». X. ^-^u. ^|gSb>'^-i5^->^iS 
^gn > h CC*f-r ^^^CC«?iE^»Ox. -5 C <b id 

[002 5 ] m(DmMxu\ ^gti. a^tc^?--y 
^g<D»«tt{^>'N*^y-^tca-::5< j vmm^^^ 
fSM<D^>(y'<oji^-m7}k^^mux. miEm^^^ 

^ - > ^ # -r V a -fe 1f ^> « X. ^ . 

[0 0 2 6 ] 2f:|^aji3:. 5 e>cc. mM(Dl-:>XittJ:K>^ 
[0 0 2 7] *^B^cr):^a. ^ h^Ccfcn 

^tciixomcoiyx. y h^mi.^^C^t.CX'^X) „ ^tc. 

Fo^rSjgx^-ic^-^/c) f^^oTf^M^n^ti^. 



(7) 

n 

[0028} 

F(Datg5g(H(* {^fiScDfc©. a*S#fe^<04>© 30 
«^ S ) k:iBigcr)PNASi>'fife<D^l^ y ^ u ^ K 

•J -7 — J DNA (cDNA^at^) . RNA. 

K^r'S^T^. r:t U :3 ^ ^ U:*-5^ K j — 
(^^fl^OCti?§^g) ^m-To rr U (array) J 
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co^^^acofiSf* (Agt3:m,ooopi*igl) «:«urii^6c 

h^o^mmi(Dmm:^^^-jv^muxi,^^m^iy^ 

0. ^i>?'cC< cb4> 1 -7>r>»k ^i>^< <h4> 1 0-7W^;l/, ^fc 

ti. ^^^j:< 1 0 o-7>rMigfnf#^c<L^s-r„ 
[0 02 9 ] iUT. ■^mn^m^^mm^'^^^xwim-t 

(Q03 0]^fi3tC. 01-S3^#M'r-5<!:. 
tS. i^m^tSiTV^nkX. 100~100,OOOCDM^^#^f# 

±xiimcm^h^h. ^mm\x. ^^(D7\y^^mr 

Xi.>^f)K ccxknKmieiit. nrj:^7i<v 
[0 0 3 n S4^#M-rS<?:. C(D^(i, Sfc4^ 

X. mm^n^mmt. mmrAeLtuxmrn^^ti. - 

i4bchbrisi5ij$n5 (cn6{J. Fl:^i4>. ^mm^c 
Sffii4<h brlSsgy 5 SKi4Wif^aiCD<i: ^ cc^k^ 
nrt^^) . ®^i4«;^'^xsS'C*sii^*5^i^<^>r. 



13 

XT' — 5x 3 >30Ooad station)^^ SS^T" — >'3>20 
L/T, "^tniio:)-^-^ ' h(microtitr 

[0 032] ^12-^^:^ K210ti. -v. K • i; 7^-:h208(h 
ead retaineOCCcfcoTSj^^n^o F210». 
i^3-^>y • ^X-f repositioning SY5tem)tC J: -5 tT, 

^'r^^ij .>e:/62^i. ^En63OD:^rS]0c^K)^i±'5Ci(cJ: 

F210<h[^;!t^^;^'r— >'3>20&C/30(D 

h'7>xjj<-^ioo^i. Sia:)/7io]202Sirct^:^f^204^c4o 
ffl^n-So aetc. — sfi^xT— 5^3 >2o<t-^^> F 

^l^fflbT, ;^r'->^3>cDi^-rn*>k:S*t-5^'^ F21 
( 0 0 3 3 ] -V K • «J f■-:^2oa SEor. > K210 

kt. >'^*—>^>i''fi^<$?f^. (source of purqinq) (^Tj^-tt 
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>^i5t:rr. --^ ^ F2i{xoi^{aj<?:51-ffliJcDM*^t^ V-^ 
<7)^n'en«:l50^@cD/J^^ii^gE!:t :7 ^ >^ <h , Boofico^- 
^^^m^n^o :7'a-feu^-tM4CKO$JJ 

----^ F2l(XD/^;^x — F^tt2>S$i±'^ (Wx. 

100) c<b ^"sit^r'*-^. ccDii^. is;?^^^tc#-" 
mm>' ^ X ^enfloT c <!: J: -5 r . ^ ^ 

6 -0(7) > ^SSII ( reservoi rs);^^ hU^^ - ^''(D 
i^20CD:t :7 ^ X ( :t U ^ X(D^ < tJ. iKffi^nr^fo 

ASAt UX ^ jx — ly y h ' /^' v;^-- F • ij > —-f)^ h 

h^y Fcog|5□°a^e>B^CitT'5>C<b7&5DJSg-c^b^o 

[ 0 0 3 4 ] Y >^ • v^:^ hBm\mm(rC:i6i.^xmmco 

30 $n^S&(*Mti. <b0^t:f. :t';:7</XS. ^t'J^'-rX 

OC, |^O.l--l,OO0pL ii^ti. ^0.5~500pU 
*^1.0--250pL<D^Hrtr'^>5„ ^iSf^T^^^^'i' >>'^':0^6PSi^ 
^n^— SSB^Ji^jriSjgtJ. *^ lm/s>S:fi^. il^ti. mOm 

/s^S;i, ^20m/st^±4>C7)iM$CCT'E)Ci^plt^r'^ 

mm(D{iLm:x{ttj:< . m^<ommj^o^m&i(iC'0{.^x^m 

[0 03 5] y^^r^y F • ^'^(Xitt. mo/imr*^^/i\ 

{m^f^mr.ocmx^^mi^m^x(Dmm<D^u (r^xtD 
nmcoy^rii y FcDig^«:«^) ^mu^i9i>o mit>x 

il^ti. *^J5.0Mm~500Mm. ASSti. $\I10m m'-'200 
50 aniCDSQffirt<7)ilii^Wr^/ha^liXd<y h^>:c-rci:o 
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[0035] COmmK^iit. r^'^v h/J^i^S:^^^j^L 
Sl4<7> 1 oX«<fc 0 ^ < <D -Y ^ ->^€:ffiSr ^ ^ 30 

208 (seor. -^->^K3oo) t^(tc^&ri>j:^(^m^i^ 

lrff^tiXi.^^f)K mn(Dm^(rC{t. m-^'T^tf^'ySOO 10 

*^<D-C. :tr^^3003&«. ^-^OSffil4tCfcCt-5^rU 

12C0S^ ^ n -2>^^]K<D ^ - t^^l^B^CC 3fe D -5 C cb 
«fciE-e><^|g-C^^o fitoT. :^7^5 300^fSS[CC 

i±^/cdb<7:);^7^ ^3ooo^S«. h 5 >X7}<-^iootc J: 
Sjfc^^ (5 7-3&:<*f) F2lO<!:-»Cc#S6T^ 20 

apture device) ^ > - • ^^> - X^-t' 

3^g312<b^tCC. f'^;:^^- K^^ >^320CDJfJ,^CO^^ 
*>aW6tirC^-5.o ^-/^320tJ. 3i<-:$f:/;H2ig«|f*3 

oJSgr*^. :7*CZ-fe ':.1^l40ti. ^-t »;i4iccTi?-fex 

h • 'v-;. K2IO (<h«5t)t:f. I43<7:)it;^:ct^:$? 40 

2iO(DSi/ji •> h(DK)flP. ^30071)^6(7) 'ry-v^<Dli 

o'. :^\f-tfyiA(omi'^^mw'ri>. ^^yi4i«. m 

-i:^) (D<i:^tx. •7'ci-fe-^-9-i40*«7'-:$f^:iaitl/. «l 
<b7&^uJfig-C^>-5o r^'n-fe u/1?-i40tcti. 2t:|feB^tcj:-^"C 
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[0037 ] »tel4^i. ff!g<D^M(D-+S«:WLJ§S- 
U^^L. :^^^300t3:. +5>J^cCfl?^a^WL/. TU-i^CD 

y^3003&^-^-;^ K • Uf— :f300^tCj^a6'r'2»C<h^cJ:o 
S®^(*:i4tCt:)/c^y^^^?fC\ ^TU^^12CDS:^ 

[0 0 3 8] ms-^msttC^jkirj:^^^ iiM'y^^xm^ 
i:-:>r. Sffii4«:MLr*>^ft@[^3^j:-rA;^77^4;!)^*c 

myt 4 CD— gp^ tja ^ -t±. mmmimttf ^ 3ook:it 

6ti-2>o c:n^<tor. :7*n-fe ♦>i^i40ti. :^y^3oo:^)^ 

I3 7 0C^i. f^^g^:^5^!li?:$nri^5. ^ 7 <Dil^. A 

;b3fe4ti. SKi4(c>i+brSi[-c*^o S1Si4<Daa:6> 
e>OjSS43fe5«. ^or<'«:3fei!Stci^<9iM^n. SSi4 

yhieii. ^3oo^c<b orsf <^x.'5c I26<7)1fi3i 

<bl^^. ^7<7)1ffi3cCr)|i^4CJ:or. ]^n> h^;;^ hCD 

^i>mm(^<i:^x^m('C^^-r^cti)^'^mx$>^^ 

[0 0 3 9 ] SStCti. msomfSitm^n^inXi.'^i^^ 

t^i^gCD ^ ^ 7^ 6 ;^ 7 300^ill 0 iM ^ n 5<i: ^ 
OC. -rXtrCmyt^M^m^htiXi,^^^ :^y^300ti. 
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amm ^ti^^^^^^- xDM^mm^c -iM-iy-t^c 
f'tococ^ryTtciftH^T'So ^-r. ^•=t';i4ioc«. 5? lo 

KCD;^# .y H6?:f^?J^>> ^ h^ii-S/cJ?). K21CXD 
9lf^>S^^'^^^S^i6(co-ordinatinq scanninq moveme 

• a 7 F^ffil>r. ^ilXr-v' a >30 
^>^'CCj:orilfi£5nff^, >^ •:/5^32±CC:foCt>5ffig 

^ X :7'u >f 3io«: J: -or 3^-< tcjSiE^drfgn^^^x. 
^Ct pjfig/j: y'n -b ■!;-i40«: J: r tft^T -5 c <b 
oJllBT^)^o «T<Di^-^>X(sequence)<7>}^m3:. 

[ 0 0 4 n fts<DR^T^(DS^14tCKT'2)^(^t^ . 
-^-.^ K2107&^6Sfc4$/c« 1 -fe h COSgCC/hflg^^ 
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[0 04 2 } ----^ K210(D^iK5/-^>XCr»ra1. ^'P-fe 

->^iti40ti. fi[g?*i6s^XrAR:^CT. ^ttxr'-i^ 

a > 30±<D5S^-r ^ ^ tl^ncO/hSCC^t L r (a1 i qn 
ii^iH;^ t'-v' 3 >30<b;65fSi:^^l^^^ J: ^ (C-\ F210 

0\ h > ;^ jf^ - ^ ct ^{"^(0 2 o /c^ 

CC--^^ > F 210^12^^;^^, yp-fe ':;1fl40ii. ^ y V 2X 
»;p2^U:f^ F?giS^^';:7 ^ X^/M^r?li5# (drawl 
[0 0 43]gfc4«. ■:^^\y-^^X^^miC^-y 

r, ^^lUi. fiB.a^c. y'u^ j-^xAQtji^x' 

[0 0 44] ^X^c, 'r.i<>^i^3> • 5>-^>X(deposit 
ion sequence) ^ 59*^ 1/ T . SS±tC 7j< »; 3? ^ ^ F 

-fe-y+hi40ti. ^4M^^6>'X'rAtc-\•;/ F2i(y7)figy^e*> 

^^Sfe$i±T. SSX7^-ix3 >20. ?#CC. F210 

feM^i?)>'X7-Ak:^GT, F 21O30^'Sfc4^f*CC 

^^^f^cfc^CCb. —is. -v^:; F2101^(OxtPx ^ ^CD 

100. < i ^1.000. ^^irUJ. ^^j^< i ^100.000 



(XT) 
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20 



[0 045] C(DB^^.(tCi6i.^X . /Jv@^i25>-'^>XtJ 

C<DmmVX. fhm^^^'^y Vi)^^^^V'^^^lyX^- 
vmLX-^xm^-r^ctifix^^, r^>iyi^3>ty- 10 

m^t{.^^c^^muxi^^tci^<octu:-r^ui^ (m 

^^c. yu-^-j-^xAQtm^oyfc^i^^mirh^—vL^ so 

1^140^ J: -9 r ^ ^ v i4iCciait.T hctt^x^^. 
[0 04 6] y'u'^v^xAou. yc^. ^-^M7?<h^^ 

m^(D^^mt7(muxf^:^h'ti>c^i)^^mxi> 



»«i4b±<7)i|t«or)ru-Y<DiaiJ^-tcraigr5t:fry 
^';i4i«:fait$n^e iBi^.$n/cx^-^iKtcti. n 

SCOT u-i'CC4dt:t'5;^jf-> Ki^cDIi^^U^. RO\ x^ 

"to^^^^v wx'&(Dm<DrsM-ytcmm^m^xi^^ 
ct^mn-r^ct^^o]^x$>^. mM-r-<^it. c<d 

QiMl^^^ CO)^ y yUim^^^mt^rj::^ritc±X(D 

h^mri>mn'tm^^cth'^mx^^a 

[0047] ;X^C. l4b^j:<t(DSSt*. ft^fi^tc (i^^* 

rj:) ccj:orB^McDf@fK^c^»i$ti. -en-en. lox 

^-v^34o?^j:^) iciiioiA^n. misgQissccgaii^^n 
[0 0 4 8 ] ±isi^-^>xts. mmr^m^^WLCom 

m4Ccot^TJilMtcJ5m"r'SCi7&^r'^^o fi:g<D>'->^ 

^) ^th$5b/cf^. ■7-p-te';.lfi40ti. t^TCca^^^ 
[0 04 9] :7*a-fe ':;i^i40tc. x^-tc^oroK-o 

^oym^(OiSm:^yzy 3 >;&iiMtR^n^i: ^ ^ c <h 

V • x^-<b;^Aj:Lf#^o ^2 U-^iKDx^-tJ. le 
ioti±<bi>o/c) l-:>X«<i:*3^<c[>i^^SS^-B^^ 
^€>o Wx(^. ^2 u-^;KDx^-t3:. TU^r^CD^gft 
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iiplementation)<Dia^. |g 1 U--c;K7)x5 -ti. ^lilT 

So «Si4±(^) 1 ^xti J: 0 ^ < cor u ^ 1 u-<iv 
Lx. $>ii.^ict. i^m^tur. cneox-^-cDis^gfl 

Sm*> •7'p-fe'y-!^140^<J:-:.T*fiS^n. H^COX^ 20 
- :7-iKiS-^C't-c^-tVi4iCcfB^^nS54^:^cf 

fl3ffi354«. mmiwsmi^mm^mrj: 30 

^^mi. (mt^. TU^fiM^iTctJ^^ 

[0 0 5 0 ] ^2 b-<Jl'<7)x^-(DlS^. ya-fe >1^i4 
oCC«. x>F • :x>— tf7&5<^fflr^;^cc^j:^k:. MiST 
ST U -r oofE^^^ G S i: ^ :7*u At" S C <*: ^^r- ^ 

f-:^;3i4K:<fcor^^%e^Sc<hCc<tor. ^-^u 40 

sr u ^ s««i4bJ^cC^0D»s^{*^$^^TSc 
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v^lSOtCctS^ffif) Ji^. r'"P*fe-:;1fl40«, ^2U^ 
;K^>X"7-^WrSTU-^(DaiSIJ^«:^iiib. 

[0 05 1 ]$ 6^. 1^2 U-^iK^x -7-011^. *S 

m-^^^x. AJji&m:3iixmiRr^ct(^j:-ox) . 

X f-:^ 314W: J: or "Sim S oje^^ u - ^ gf65: 
[0052] PJCr U-r^/cttSJ^cCSTU-ZCC^SCCDx 

^-;&5^DSia^. :7-n-fe-yifi4a*, x.^-mm^w 

^nSo T^t)^. ^4^(DSr U^gp^tS. ff§^(row 
numbers) ( TrJ rfe^S) «h??fj#^ (column nunters) 

$tlSo ffSx.W. ^9<D::<?i<-:; hl6a». 9r3c2<b OTISI 

[0 05 3 ] 09^#figt-s<b,. -^^ x<omu^m^<o 

Rt*. :t^-:^^300tCct-:>r}fS$nS-<^-i^^Ci:or 

{^5n/c^<Dr^So [sHitc. ^iJc3:?5:Oc4(i. 09 6C 
oT. /hSa^O^'x^-^/ h^n. ^iJc5^a'c6 0X5j<':; h 

^>^j:>'>*^->-r^6?:^^G^*^is$n/c, ee-or. 9ric 

lSO'9r2cHi. |5lGcDNA$:^^S«rr'*So iHjfil 

NA^W*rSHjegtt7&^*S:0^) : 9r5cl/9r6cl ; 9 
r7cl/9r8cl : 9rlc2/9r2c2 ; 9r3c2/9 
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r4c2 ; 9r5c2/9r6c2 : 9r5c5/9r6c5 : 9 
r7c5/9r8c5{t!lo 

[0 0 5 4] l^90C*5Cir. h 9rAcl (XTfi y 

> h9 r4cl 7!>5^CDi5r-y ';r h{i^l7 {^9<D 

2c 1. 9r7cl. 9r8cl. 9r2c2<fe) (0±mm 

Hi. J:.^-(?)fj:tiX3i<':. h^4c3S.^»4c5<h^5)0>'^• 

>h9r2cl. 9r2c3. RCK. 9r2c5t3:. -etl-e 30 
^-So X^--:; h9rlcl. 9rlc3. R^. 9 

ric5ti. fHi6coi;-^x • x^-^^ur:fo6-r. mm 

(ii^C < . • i^x ^; h h 9 r 1 c 1 . 

9rlc3. RO\ 9 rlc5 0S{^CD;F.Ba<b^j:'£)mSbr 40 

rScl, 9r7c3/9r8c3. Ra\ 9r7c5X9r8c 
5^#Mf^<b. cri^±X<D:^7iiv h('CU^m:i^'y- 

;^^>'a;U;^ - h(Dx-5'-CCJ:-:>r^Di^cpTtgt4;(?5 

^Lxmm^ti^^^^^^(rcmt>hr. m^<D'mm^h'ik so 
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-) JcJ:^»aE6«)3!ix^^<tUr. ■f^^:^:7-u-3ioX 

[0056 ] ;xcc. mxo'-'mx3^0mr^t. cne 
0iocc*5O^rffltie>n^SfflE^f#-2>/cis?)tc. 8oorai 

(DtKK:. 175. 3qtDNaa<i: 88. 2qC0 >gt:^ h i; '^A?: 

ri ij-^ hibtcisis^n. ^(Dm^Sz^o^m-mt. tkx 

l/2oo?agR:#f^?n^o l-'7rttCX;J<'^ h^i? 

o.25Mg/M i<Dssc^®jKk:j:orsm^n/c« tfi 
'-7Sic>'io<7)^n^nccti. ^n^nM^j:-6cDNA;05^ 
snrii^o ?f 8;S:a'tf 9<oii^. |5]Dss<:^fg?S*\ o 

t^^:^h^n/Co — 0NA^^^Xl^rJ:mf8RU^Q<O 
/J^?S«, ffl^B7&53!):»^^^/l^^Cio ra^CC. I3ll-^^13CD:^ 

x(^i6i.^xmoDt^^sscmmcmi.^htifc^\ i^mtm 

0.025Mg/M 1 C?>?iS)^^fiEffl"r^*^. S^Sfctf (r 

0,25m ff/M l(7)DNArSS^<^fflU. -3^. ^SWf 

tv/Co mX3(Dm^. {^m=f irAtji^) 0.005m 
M 1 CD0NA?gg^i^fflO. (r5:Cc<t) ti. 

o.025ugr/u I ODiwSg^fi^fflb/to I^Dr^Jgtcisti 

[005 7] ^i4^ct3:. mxcr-x3^mcyjmxm{'^^ti 

r^g?!>5o.i25u g/M l(DW KDom^mi^^xmM^ti 
/Co m 1 ?f CO,l&ffiiKc*>Ht SSfa<0 4 OCDX y h ti, m: 
tJicOA-oco^^Tiiy b tmm(^UX. tctcL. mKrj:LX 

{rrjit>i^. sscmmtM) mm^titc. mz^ijco&m 
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[0 0 5 8 ] li-^CCctoTti. :7'a*fe ::»t^l4aS. X^' 
[0 05 9] jal51fi§:«. >'^•»> '!r-S^340>j:^:CD>'N* 

So 

[0060} V - ^ -160ti. >^>'H2lt5)g(*324<0 40 

i»S»J^$/c:Wffl,ffi354(D^»iJ^^^^aXS C Li)^oimv 

tb^. ffi?f^354(Ditj5f)^^^Acc^;^gx»:) pTtgAj::$::7^r'^ 
n/cn^gimc, x-^- • v 7:7"cr)ff^^^^-r^i^.<DX'7- 
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<7><:fc^^c. V-^-i60W:J:-:,rii^8X6n/cia;5iJ^ 
:7'a-fe-..lfi40k:<fc-or*^^n. ±2i<Dcfc^«:. 
|^(Z)x^- • '7-yr^CcMiI-^t:fTy^Vi4iCcig1t$ 

i44Rc/yn'fe 7ifi4o<hiH^urs&f^-r5ilff^s/:x- 
;H64R:<l:or. ^y^y i4i;?:)^6^^TSC<t5&5pJ8g 

aiCDi:^CC. x^- ♦ -7 :;:7'^^JfflbT. -fe^>^3>15 
[0 0 6 1 ] Jb2i(Df$S(D^^<i^S. 4>^^^. ®jE 

[0 0 6 2 } 015^#8ST-S<!i. m^(D^mt. 114(0 

5nrC^?^j:l^ CCOKSCCti. ij-^ 1 O(7);^^^304(D 
ffJ.^.^<!:'5-fe>-9-. ikUdC. figx>r3--:5^3XS:?>'34fc 

Sffixf^->'3>2ok:e>i/cti(^<i<D 

;^-r-t/3 >20k:^J. SSi4^^:^'-^xMcDl^^;!>^^t^cD 

ti. :7'n-fe 7l?-i40iOil{t^J:or. Slg;^-r-5^3 
>2o(fieor. S«;^f-->'3>2o^jEU<i2^$n/c 
S1gi4) <DiESi)i{5gOCBaTSr-^ 
—Ij. x>r3--^*34ti. ^i^;u^'208 (g^-^r. Tfwb 
^^208tCjEU<Sa§^n/cifi^w:(j. -^y K210) (DiEJt 
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20^11^3 -2) c t ^^"oj^rj: h ^ I20R: J: o 

r^f6n^„ -®cc. Ste;^7^-5>'H>20 (SEoT. 
#S n/cttS) li. ij^^ 3oor'«Si4±(D 1 oX(i<fc 

tt204«:?S o fc^ -J K 210<D^$:&[5 i (DT -7 ^ ^ > h 

[0 0 6 3 ] K21(XD^?i-^- ^S:^>'/$ /c^^-^ 
F2lOCDv^XJl/(iS^^^-r^)/cabic. '^34O;0^i2^ 

cc:S?t-7-^2nc!: urmx-^J: 5^^^nri^^:^?^. 

|||^CC«. ;^7^^304<^J:or^^$n^^m-^--i7 

iiM) ^il^T5C<b^^figr*^„ ;^^^300R(>'304 
tt. ya-fe^1fl40<!:(Dilit^?f tti^ti. mi 

-So 

[0 06 4] iSitDct^CC. >''D-fe':.-9-l40^Cti. 
SIff r 5 J: ^ jiiECc :;^P A ? n/c^Afflf^i^ ^ i!- • 40 

raramableErnor Correction PKE 80^ <t'<D^^tC'7*P i?' 50 
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rt^ti. i^m(oya-{zyViAoi^mi^-r^cti>x^^ 
D°a. ^*';i4i«:Baai/Tf^aiT^f'>'<'/>^<D 

th'^mv^^. Sa^^/ctiTfer'^ Xi>324a 

y'u^''7A{Hn^imr^cti)^v^. r^x^- 

y Y-Tiy^ (^XrK-:; h tC^^f ^ - ^ h 

y'a-\zvV"i40t<Dmm^n'?. Xtimm3X2. 7i<-^y 

^^>'^'^^-^(400)CCS*^C^r. y'a-^ yV-14Q(fCj:^X 

tj^tax7"-s^3>(D-en-en<DEti!{ (ia^i±-r) ) 
mi)^tixi.^^twm^ti^x$>^^^ ^m<iy-^>^ 

-^mm<Oi^. yti-{zyvx4Q(^j:-:>xm\m$ti^o 

h • Tt^'j^^u^^ FTU-Y^>'^->C(:a-:5iir, 

>'^•^-> (K«:^xe>nTi^tct:rn«) >&i:J^ST-2>(4o 

2): (i1)-fe>1f 300, 304;^^6<Oi6f'P>'^^^ • f^- ^ 
(404)^t^^br(406). ^-^y hr[^^^^^->^. 

^3<ei^)^ ; (iii)lox^i<fcO^<<^i(J^'^v^•^y>-^$^^c 
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^ D v^cT* ^ ^ IIS J: 0 M^i>-r ^ J: ^ ^c*r 
[0 06 7] S*^>*^^-:S?iX^(D=f^»]>'N'^-^ 

2. x>n-^'34tc5it-r'5-^ > F2i(KDfi[Sat«?)3&^ ^ 

i?t5?>5nf#5p 20 

3. ^-j F2ioli. ^mft^ (iBl^x^--) ^t^^i^^-h^ 

4. x>r3-^3l. 34?5^ SWOx^-^WUf -Sti^ 

6. Sig¥463C7):&r^ (-^-^ K2iocc>^ffi:frr^204k:Ml/T 
@W<7)x^--^WT'5^\ S»a63;&^6«r 

h v>:^Ji^*-:$?*^r • x^ — (Abbe error)?rtS[ 

7. -^^^^ F2iaD>^XjuA^ .a^-r-5>ftgcc*for*€> 
ft^^^jrbTPfMbff ±fatt^^^^•5.^-^^ • x5- 
(i. yp-fe •>iM40Ccj:or«l^b. Tia<?)<fc^«:. H 

^i^a >20«:Sfe^SfiK?&^^0iEbgag3n2>li^(c 

2. -^-y K210C0{igtJ. ;^^'^304'Ct§?^*7-:57 2lLR 

O'/ $ /c -/ X ;l/ a ^Ct(rCj:^X^i^hC 
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3. 2tmc. 

4. x>3-y(Dx-7-<DU-1fT^ft-7 -;; t'>tJ/». 

-^/c^< <7)7^v > h^4c>tt^*g?^6^x^--(7:)iij^^pj#g 

5. Jgi^SSii. :^^^300rS«(D«»-7->7i8^igl3 
ilUil^T^C i^cfcor. S<>\ ;^^^304. 

V- 211^3^ 0 il LtH^T -5 C t CC J: o r SiJ^-r ^ C 

tt^ojmv^^. RmmtUX. 1f-5X3?(thGnnisto 

6. hz^>7.^^-^60SLZ>^^V •jiye2(Dmi^:^^- 

{t. :<7y ^300K:<i:or'7^ t">ii/'r-2)C<t3&^oI#gr**> 
^ ) r*=^ i- y > 5>62<D«?gv-- >7 ^ii^-r -5 c i ^cfc o 

[0 068 ] c(om.mt. u-ox. Tt^cox'yi^cm^^ 
^ MmjEmm^-^ ^ - >ccseo r . sigi4^ tc\t i ir 

hcDS^tc-^-v; K2io;^)^6/h?a^^g2U. ^!e[rU'/i2 
;55S«i4Cct9^ie$n^$r\ xx-^ ^"(i);o>^te^^Bfr 

hu/cr u-YKiot^r. m^ict. ^ ^ ^ 3Q0X I ^Xfit 
ti. nM<Ddt^y'(Ox.^-^7ikbXi.^i>^miSi:fy^$>^ 
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[006 9} v'u^zy^xm^X-^n'iyfytihmJEcoi^ 
->^^Wl\jXK,^^^ KL(0^^^-l^\t. 3x2CD-7h»; .7 

^•^-^^ K2iO(7)yXjK7)taJ*S<Ji2f^^x^-/)^^5*>CD 

iW^T^. mmi^. ^^^--^ H6b^M(i^-r^-- -:; K210 

4^;i/+'tc<i:^pgs*^?f or {cn«. mi9(iC^ir^xt6:i< 
y b(om^j:^i<Lm^mmr^^^tr^cLi)^ojmx^ 

Hl8CCS^Ti^-«, 11^ CD > htcBBiibrc^ 

C cox ^^^ffifgf^ /cist). {4^{^i?)f>X7"A^S 

6 :t -fe h-r-^). h V>;^'i<-:$?60. 100. 1 50 
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2o<D 1 ->^ic\%^^.o:>^^^f:>'±^m-^^^—^^UE 
[0 07 0 }S«i4«. 7^-<^-:$^^cJ:or#^Ii!^. fe-S 

l^i. {f^ccj:0, e^4x.tf. :7*D-fe::;1fl40COtlJiaJ^^ 

->'3>2otc^i8^n^« 

[0 07 2] C(DB#,^.k:*5C>r . /h?i§:$5^l55^-y >x:^^ 
[007 3] JbjS<D^jSiS^^o{^§^k:4oi^r ti. (igiE 
n^(D'c«35:< . r^tf^^j ^fij-r^c iT&^pjfig-c* 

->tc»-:? < ^^tcigiE^Jpx. -5 C i Oc J: o r^^$ n 

•lf^-<^3&^^^D€>o ^^yi4i(D<SiElgSb>'^'^->^ 
^-l±^(0-Cti/d:< . >'*a-fe •;;1fi40CCj:-^rx>rr-y 

[ 0 0 7 4 ] *^0^(D^g. */c(i. =i>t'^- 

• y'P^'^AtOia^. x^--3!)iE^f±i5n'5<i:^-y 

S?t^ff:5:a^'t^ytSx^--7:)>6(iJiEIEKj^>^->^ 

fcm(tcmm<oTi^'{m{i^^(rcm^mux. ^^ti^xm. 
[0 0 7 5 ) *f£B^<7>:^-ffi:!^(>'i^^('i. njptig^t/ 
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lit. y'^^zyuB^m^^^mmt^-^t^u. ^f^^tyu^:^ 

o^lriOff^o S^or. SMi. m^^. K$/c 

0. }t>t)^^4mm--200mnu il^^t^. 4 nTn'-120mm. <t >9 
aS«4innr-80ninCD®H-C*0. il5*^$\f0.0011 imr-- 
S.Orrm, jl^^i. $^0-lnin^ 2 mrrk i: 0 ®^ti0.2fmn-' 1 m 

[0 07 6] mmitt. utmoi^^-rtif)^ i oT^^eia 

^(5f$4t3:. i^JlJKltCtS. >'^>r hMLChybridizatio 
[007 7] ^-^J^^U^f^Kffl^^Jj^/ctifto^^^O^ 

^^>^^o c(omM\t. ^^{^^^-fsmxmm^m^mm 

^^/l-^i^O.Unm. i:«:)3l;i:«m^^/l'-*^0.001nir<D® 

St. "tfcliZ. ^(O^j^'r-t •vi'Cmimetlcs) {t^dx.«. 
;i<';x^U>T K^b^*';T ^Uv^P^ 
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[0 0 7 8 ] ±ie<D?$^cDiife^.;^«:>c+br«. 4>^5 
^. m^umjE^m^hdtii^ni^x^h. sfor. 

m 1 ] ^mm<o-j5msLU^m}>c^ -:>xm{'^'thct 
[0 3 ] m2(D~m(DtL±mmmx^^. 

[04] :^^BJCD^gCDSjEBIS^r^ 

[0 6 ] 04<Z>^^C5r>-Y^ — >^>^' • f>;^r'AOar> 

[0 8 ] 04CDilgCD-O-i^>i?' • i^X7^A(DP> 

^7nr^ci/>5r'^^:^>^^T. ^-sr ^w'<7)lt:j^x.•i^• 
[010] DNA?^x?5^n^n^cs^f^iii^(Dr u-r 

[011] DNfiiSm^^'ttl^tl(fCmti:^mm(DT\y^ 
(D^m:^ yf< y h (DW:A^MX$> ^ . 
[012] DmMmf)^^ti^ti(.cm^j:^mm(Dr{y^ 

[013] DNA?iSS*s-^n^n^cs/j:^^i^<Dr u-^ 

[014] i^f)m&r^n3^^n'^Lfc. 010-01 

3tmm(Dwnx$>h. 

[015] m4(omm:tmm(D. *:^H^<Dfe^ lo© 
[016] :^^m<oyj{i^n^'ryti-^-^-\^x^ 
[017] 2t:|^B^(D:firj*<Df^ffl^^-r^-=e y • ^ ^ - 
[018] 2f:|%Ba(D>^^cD{'Effl5:^R-r ^ ^ U • ^ - 

[019] *i%Bfl<D:frj£cD{^ffl*^-r ^ ^^j ' 
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^T.r-vV'. t^^t^-JS^. 10 
7^(*^. -en-en. Ah'i;^i?u^^FCDig^K<!:. rt<U5? 

/S^->^l;t:l5T^XT'-;; '7*<h. (e) 1 -^CDTU-f r 1 

Buiar u u /c x ^ ^^^fe-r ^ x 

4 . X ^ -^in(Dis;5iJ^^iiJ#r ^ $ n 

ii^;5(r^:^^-e^-or. mfiaia^iJ-^<bHuiBx^--g^:Os 
latt 5 n ri ^ ^ iSPg 1^ - V < ec Sa laiasi]-?-^ Gii^ ^ x 
•>:7*<!:, -entcjt:;§UT, miiaaPii^->'<;{)^6H«iiax5 

^^cS-:JC^TmrlB«^*l^iET^*\ bmIB**!^ 40 

;^r'A?:('^S!)S'ftT. mriBS®±W:;i<';52^^U:^^K?: 

^#Wr^:^j}<--; hcOHiriBt>-^'> h • ^<^-><b^tt 50 
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isi-r ^xr^ yy^^^^ striae* »>/ Fxd<i^->/ 

x.^<!:. x^-^7n^^^T^Xf'-^:7'*5^^n^:fr 

6. ^K(Ox^-t«-®3&5^0/cia^. |5lD4^?Sf"-^ 

T ^ X -r ^ n ^ . ±iB 5 tciatgo:^^^ 

7 . BulBMH i j^j: o /c/jNTg-r ^ x^ >if (DHafB^ 
cc. -ecDyjNjgT^^ x•^>+^R:cfc-^r^^B^n^<i:^^c^ 

oc*>t:f^MSE6^x^-(Da^^^'^^n^, ±iB6taatE 

8. falB^'JX^U^^ F^T^^V^ :^ h^^V'Xf'A 

S£(*^>iB-^7 F7&^$^n-5C<b<h. $6(c. WIB»:7- 

•r-< x-^>it<D8uiBi^«^->icDi:hl3e^tfC\ huIBx 
^-«^CD/^.H;&5. 1 oX«<i: *P ^< oo/hrgr'^ x-<> 
if <b;^•y ^ F^^WT^figftccfct^t ^x^-<d 

C^^Ccbi. ±iB^ifeC0f-'-rX-c>if;!?.6^gg^n^^7I 
^te^n^CiWi^jr^Cibi. $6^. ^ISx^-Sth 

>:cC^J:^tc. flulB*73M/>*t>->r|:^M"r^X7"*> yi^^^ 
$n-S. ±IB5CClBtg(^:/ja, 

1 0. Sffi±(C;^•'JX>7U:^-^ FTU-f^^^i^T^/c 
«!)<D^gr'^-^r. (a)mriB«fi±^.i<';xi^u^^F 

F^^W-r^X7^•-;, V<0^-^V h ' 
^fit-r ^ '-i^* X ^ U :t 5=- F 3 >^^X A <b . 

:^;^>^' :>XT-Ai, (d)toiB"rjj<5/>'3 >5> 
XT-A^$ir(aiL/r. BUlBT^^O/J^S^r^rh'S^^ hU. 

mi IB 'f^->^>y* '>xf-ACCBu ia|||^<D ^ — > ^ li 
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fi^cD r U / ^* - > <!: (DtBS3&^®4>r '5><fc^Ccr-5>;^T' 

y y'^^tsiriia 

1 2 . g5iBffi^>&5^ y ^-^^-^-^ fciitmn^y -i-^ 

■c*^, ±iBi 1 tciBi£<o:^ao 

13. "f^^z^iy^iy^mc^ y'u-zri^fc\xyxj-y'^ 
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